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FIWOCKLSS REPORT3 a r e  3nformal comnunlcatlons a b u t  ongolng 
research ,  or thoughts o f  ICRISAT s t a f f  members, which a r e  
designed t.o stimulate thlnking and c o m n t s  of profcssfonal 
col Ieagucis w i t h l n  and outside the I n s t f  tute. These = p o r t s  
a r c  not to be considemd a s  formal publlcatlons b e a r i n g  the 
t.nQorsement of  the Instftute. Progress reports were earlier 
referred to 6 %  Occasior%al  p a y e r s / D i s c u s s i o n  papers. 
HUMAN LABOR USE I N  €81 ST INC AND PROSPECTIVE T~CHNOCOGIES 
OF THE SEUt-ARfQ TROPICS OF PENINSULAR INDIA 
Q.0. jaru Q* m, ood tt* &W&ln@ 
ltrrbor I r  r k.j nscnuoe fa met o l  tba dewrlopbllf, aauattiar, I t  l o  npa- 
rttllioa of tba pc~ltsrt plropls ixr 22re world raka out a A i v o l i W  tCOI 
urger  rawurcar o f  W wxd oapltr3, in y) unfrLedtZy olirrtr. 1 
# a r c h  ProJsct fur DrJrluUl @iaulture, tha Inrtttut &u 8.hml, and tha 
I,ntarrrrrtlanrl Crop ltereuloh dtartltute for the BaaS-Arid Troptor* f a  
which h v a  potouttrrl. for w ( p e a t S q g  rurrl ~ ~ ~ L o Y w , E I ~ .  g ~ ~ t t a a ~ 4  4 8  
which -re introduced i n  a e  aib&960'r, rugtgclrt the* arw r r e d l f o x t t l i ~ r l  
inrrigrtion tmhnology doe8 b r a  roam for orrrtl- employmaat ra4 b o w  
Research ?ellow, Pkoaomist, md Reasarch Techniciull, rorpoctivoly, i n  
the EconcMalcr Propun of C5C.s fntenutioaal Crop Reraarch lnntituta for 
the G d - & r i d  Trolpicr (XCR;ZBAT), tlybrrrrbd, Iadir.  Ttu ruthorr wW- 
ledgo tbair b b t  t o  the  Lwsrtigrtorr rrrponslbla for the collactioa of 
tha orf@zml &fa on vhich thir at *  vas bcrscl; awnwsly, 8.8. Badho, 
"r k l ~ r u a 1 . b .  V. B h r u h  Rw, M.J, Bbaabr, I a B *  -0, md 
K G .  h i .  Mr. f3ub&ah Rae r+.nbarab u r i r t w r  on the emput.- 
ticr0.1 upoct sod hir help 18 ackzmrl~ed. The paper brarf'ittrd fma 
the valurbla c-ta on earlier b f t r  by I.8,  Jodbur urd D b  Jb., rdl 
W t o r i a l  help tram R.L. aQorqnon wrd O.P. Bon@roa. 
1 h e  v, J *  a AIQOCWL#I (1974) i KF&%, B.A. U J ~  AI#~~jllL.te@ 
(197k); ud Rpur J.G. uld Asrociatar (1974). 
tlrr nmy brr Zd to I a r  dlrplrcammt vlth little, i f  uay, gslriru t e  
1% nu q$6tart th ia  brckgrsrvxld tbt  tlar prcllllrat rtuQjl uu 
initirt.6, 'Ekr r i m  t r  t o  obtria ihri@tr i n t o  the litsrly af fect  o f  
the 10tm4wtfoa csf' proupactire iagrczmd id-, wartar-, urd crop- 
Juayr#lcnt tecRnoEo~1ea twin4 rcrrcrr;rcbsd a t  ICRXBAS on axirtlal& + I l l l e  
Saber-wr pttemr in one of the major 8AT r.a(ioas of coaecrrn, ~wru 
p8elnruZlv Xndir. Wltbout a tborou(tb undrrrlurdlng of tbs arirtbg 
amply drwsartratad by the work of l o r a m  i n  lortheta illgerlr (197h) 
vbrm & rourd thrt  nrw cattan varietier b e i q  praostetl ematad q, Labr 
bttlanmk at gmk ~(rediw tfrr far the traditional toodQraia crqw, 
vbieh vwe given pr~cedlmcr over the new eottloar. 
DU Ouptr #t 42. (1977) ham provided a thornugh raviav of a 
large b d y  o f  primarily unpublirhA v i l l y e  study arterial on labor 
utllirrt$on, including a larga nwber f roan the ver%our Xnt5i.a 
Pc3wrosic Rarearch Caatrer. The lioaitatim in most of the rtudier mvtmd 
by Do -a 0 t  at. ir thrt they rafar t o  * l a  vtllrgclr rat&rr tlun 
dSTfarentirtiw between farm-rise groupa within vllk-s. f t  i r  the 
latter wpct thrt 18 ~f crvcirl iaaportrace in the d s ~ i g n  o f  m 
technola@ rpplicable t o  .11 typer of farms. In t&s present rtuQI, 
Inter-rwf.W am¶ inter-villrgs diffcreaca8 i n  Irbiar-use prttsrar are 
axpiom& and their rgxoclilprtic ulb rociolslcoaaric &etarainant8 dircuard. 
Za r d d i t j a ,  explicit attention is g i m  to the mlaSlrvitisa atad 
bjffrrahjrar betwlwn iarr33 ud hrm hnu f i tb in  ril18ger ubd thsir 
srSepmcc, f ~ r  th+ uloptioa o f  tbe  prorpsh?tivo aw tachnolc@+r beiryl 
dlwimd rt XCRXrUT. 
"Ilrr firat ewtioar o f  tbr, pprr  &ocsibsr, the wi21qp dart. 
bj, rex, w, and typ, -- y r i a  dit'fer@ntlrtrd by f ~ ? 1 1 ~ a l t e  group. 
occupier the aext racttoa, which l a  thmn corpuod  with amuanrl 
pettern aorrrgiw ?ram tba &prowl  r o i b ,  water-, urb oropaunywlrnt 
t*chnologior being rwarrobsb at XMtXaAT t o  mugs the I t k a l i h d  that 
labar bottlenrrcka would a- upon introduction o f  the Irrp~oM 
technologiar . h e n  lallarr tbe concludirq rect l a .  
T W  DATA 
h t r  for tbe rtudy wcre derived frcm itiformation aolleeted tra tha 
ICRLEIAT rtllags-level mtudirm vhicb have b a a  undanrry i n  rlx rilLa#w 
o f  &AT pmiarulu tndla mine@ Mq/Junr 3975. h t a i l r  o f  lrbor u t i l l m -  
tioa o f  faaily md hir.4 1rkl.r oo tha cqmratioarl holb5wa of rboul 30 
cultivatorr i a  each o f  the r lz  villyrer wrre obtriawl by rwrldmt 
1975-76 for thir pwp;~e . '  m r  w e  hu b n n  rec0rd.d i n  haw@ 
v i l l a g e r  1.n hhbubnsgur Dlrtrlct o f  &&&a Prut.sh were a6lecbld to 
h a  ,rtabin# ta 1976-77 rob 1977-78 h..r .la@ b.r. obtainad. but 
malyaia  i s  not yet coppleta, I t  i r  pruuud in aubrequeat pper to 
b a t  whether the+ ass rigrificult differaw.r l r r  the seuoarrl uLb thilr 
tat& hums hbor-w~~ patterm Yithin fl~l)lmim am018 tb 3 
yearm. Far a da%a$lmd d4)c~jgt ion OI tZM .Yth060&#, vilkrQl# uad tha 
ca;pllar ruylfir of bfcmrtia& m B W -  0 t  at. (19771, Jdlh. 0 t  at. 
(1971 ) udl J o d h  and Binmqpr (1975 1. 
P(ejwaoaxt tha AJI"Iwli, A r r w  1713 m? .rrd uaaartric r r t ; o i U  ueu 
hi krdhrr Ybstr~tsljw, a d  ]I.(lu. Sib$- .ad Ill-ra 
w l & l ~ m  Xn Sholejglllt DirtrSct o f  kharasbtsa reprerant the d.rrp uMi 
WJtmdlMIp YartS~018, low 1691 nm) urb werta la  rwlntal rrasr of 
bbharubtra, It.sxwta,ka, urd U#ya hrdalrb. ma vLXlygar of htur  
a 
m d  KfnkhIcdr i n  AhcsZr fblstrict of Warsrhtra vrm cbsrrrr u typical 
of tba rrrXctSva2y high (819 a ~ a 1  ud more-usamred r i infkl l  arcu o f  
aartbra Wcrrrbrtra mad Pra4b.h hrvlng Pddiumr-bsep Vertiralr. 
TCla crappLw pttsrn in the MjPbubnagcr r i l l w s  i r  dwr1arf.d 
by ror@w, cmtur,  r ice ,  gruundtruta, pearl al l le t ,  uld pIgcroapsY. 
&a 8hoSqur, rorl$hum, rurflwar,  wrd c k l c k p m  w a  the  Mmt amp, 
tharr w a  generally @ram in the poatrriay racsoa after a ram 
rrlrrron f&Jkow ern the deep Vartirolr. OX3 thd m d i l ~ t i d l ~ a p  Vur'~In01) in 
18bolapur. pearl millet u l d  pi6e~npm.a are capaon. Za the Akc~ia mian, 
Cotton pmdosa i~ tar  in the croppi% pattarn, follwad by sorghum, gmuad- 
autr, ud p i g u o n $ w ~ ,  with wheat belag g r m  on tbc frrigrtsd a r a .  E 
Amwb XI a-le h~uunaholda rrwn the cultivator group Xn w h  
t o t r l  oprsrtad l and  rrer far this r~llpoadsrrt catrgorirsrtiw a m  
~lrsrentsd in Table 1 and ura u e b  an the basta for most of ?3at d k -  
curaion llhicb f u l l w r  f a  thir pepar. 
definition or r rarll f ~ i r  ltn a highly irrig8tcMJL r i l l -  
such r r  Wkur ia curs with batmen 0.21 urd ha of operated land. In 
bhua, ba the ather hand, wh+r+ t h u s  i~ m w h  188s irri~ation and 
lover rrinSrll, mall faam ruag~. batmen 0.21 UZa 6 ha. S i s i l u l y ,  
Large fi- i n  aolrw' are those that ~ x c d  3 ha, while la b l m n  the 
allowed tor a *uia le  dalineatgon ai t ~ .  c r r t o ~ t  points betmatm 
krm uim cr&te&orlea amongst tbe Usffsrent x ? l l l m ,  Far rora Idstuflm 
cee (3hobEka rp,d Asokan (1976). 
%td oparrtod us* w e  t n c ~ ~ a .  cultivable l a ,  grrciw land, 
unc~t i rabl is  lurd etc. Y ~ T  its carprcrberuira drflpitioa rcr, 
Ghcdak4 md AaokuJ (1978). 
o f  fara-rl.u ycrupingr WW felt  t o  mom w l m t  for ulLi,a(ll t* 
CHARACTERTStlCS OF THE VILLAGES 
Bllrforlr 62rc~ar~lliq t.bor-utALtmtilc#r pattmma, it is l  mtul to W o e  
S 
raw rocic~+coatmSc cbrractarirtlo o f  tbc alr ri114gpsrh Tabla 2 
re6 t o  Wth &la wad S b l a p  v i A l r l y l r r .  A l a o r t  45 percent o f  Db;ur 
lFrrnu vllrra irrfq.te4, vhire i n  KII1WIwla tb extent of irrigetlrd VI# 
vrr lerr thm 1 prrceut. Xa @nerd irrigation I8 much -rat prevalent 
warrclurUwr84 rrin!Ul  Vart iaol  rrwr ol tbs AkoA8 re$Sorr hcd s ldrw 
isrig8tim l n  t h e  Akola rillq*s, uwther 60~1tributlw factor to I w  
Csappiqg iatearity lndiccr ha not take into account these types of  
crop8 r.ul wt, for that rssrson, be interpreted carefully. 
Lwnd valuer me h i d a r t  i n  f)lol;ur (RIB,  6746 prrs ha) due 
b r c e a t  cmpping Internit). i~ defined as the t o t a l  grots8 cropped 
arc# rtiv%rlr.d by the ast cultivated area, wifti~ll+b by 100. 

Next BQYI 15-13i~apur (RJ . $700). which &r, Zwge v~uat  of bmp VrsEl-  
rolr wlW )rl* w f r t w ~ b l b i q g  capelty, ~ ~ I w ~ D Q  [~r+.lu~umU *at- 
rrrirpr #- cropr. Xa both c u r r  t b  dfif'rtr.acsa b.tra+rr imd vclvrn 
Kurwrrr la  tbr  A b l a  mgioa bm the o a t  higb41rt 1-4 vd.uea (Ro. 9uL3L).  
wltb AaampULe tba lowwet (Re. 2330). 
$#rcb of t h e  difference# in cbrcctarirrlefi  betuaamn the d . 3  U1(1 
the lu(. f-a1sc arcup lo Table 2 arc  1ilumloltb4.' ih. 
Largo lam in  ths MJlrbubnagar region ir rare LO t trn Zugger bhur tbe 
aver- amall farm. In Aka18 the f i ~ a  f  nine t-8, while &a 8blylur 
it i r  0aAy wound four times. '&ere ir a trrrdoncy far l u g a  S u ~ a  to
cultivate 8 alighly lowar perceatqge of their omrated land tbUt W l  
hraa, *specirlly i n  the Clhbubar(u vi1'lrrg.r when rare nolzcr$tSmb2e 
Lmd mama to  a x i r t .  
Awepalls i r  the oaly v l i l y ~ e  *+re 8- fammrs have m (rtmtis- 
fa Dokur MQ K.1- luad W u s r  wers not rtatirtically hlfrercrat 
8hir .g~~ they are r i g a i f i c u a t l y  l w u r .  Tbwe W c a  doba rmt qp#u to 
b4 I 00~1,818t~at Wttem such that -1 rmvwZ~a tarPd to h~ h8t-r 
in otbrr it doc# not. 
-- - - -- - - 
L o w o u t  th. paper, moat e-irolu r i ~  ~iaitd to -a b.tr..n 
the rrr32 8ad Irsgs fama o a y .  htr oa the rclllilm i*rrrr will M pmrrrr- 
t d  in talc8 but aot IEW)C~IYC- bisc~.a.d, t0 enable w to focw OII 
the othmr two dirt inct p r r g r .  
2 ~ t  i* rwognil;d that th.n msy p a i t a t i v a  biftersneaa i n  t ~ .  Q M ~  
o f  i r r i ~ t i o n ,  but this w w  not ~rsuurcbd hare. X t  i r  dimcurad latar In 
tha e u a  o t  tb. Sholapur r.iUagaa, 
IYI.T~~ a t the irlativa 4- f u a  8ima the two rtlla#er. On ra 
ba than bid t W  atbar rillqmi b - a w ~  of the r t fwt  of  cucc~rrriw 
am). Ibrev.lr, tbs value at bullock;, per b.ul l a  tbo &Wlrpur v l l l -  
ir abcrut 80 prrceslt mrr thur corruapcadia# f lyrea for the other v l l l m  
a n *  Thir r ~ p ~ t r  that f w u r r  n y  bw, eitbar rrvrd the hi@er-vJu+4 
gmmrljly &w to  barplwtisra o f  number*. In addition, Bholrpur hrw lrrw 
atmbrsa of tha higher-valued Ybrfllu bu;lloclu. Xnplrrmt valuo por 
Thfr be bacawe at diffenracoa in the  utrat of irrigation, u 
li-k pcr hwturr, iacludhg bwilLockr, amp, go&tr, poultry, @to,,  
per hectare af operated area, Ybich iricrl-a t h e  value of iiplrrwntr plus 
the nrlw of li$ertock, is @n high~lat in Dcrlsur ud luwert i n  KiaLkeda. 
Ily.p..qui*rl.nt r..iu labor two k m  c a ~ u l a t . d  consibritq tbor. 
wJ#r, of t& hourrbnld esga@ in ugr1~ultwdl mcul;wfilt~~la partly or 
fully in tbu reter~tl~e y ar. (Shim inclwb.r, 8ttrck.d rab prrruraat, 
hbann vith the household. The coarsrrrioa frcturr ulced for orlc* 
tin@ mm-equiwrlamt Labor. avJS.bility were u tollrrwr: 
rrbild ktvum the qga af 6-14 yarrr 0.50 mm-.~UIvIlj,aat 
~ 1 2 4 b i 4 t r l l l r ~ 1 t b . d ~ ~ 1 0 f l ) 1 6 5 1 ~ ~ 1  5.00 miW~UivrS8nt 
?-a bwtwma the y s  of 1%64 ywrc 0.79 rurccquivahat 
~ ~ p c n o 6 1 ) 1 y . u y o f ~  0.30 mwr@va&urrt 
-a dor, 65 cvf .n 0.  90 ma4quirr3mt 

Xn U the rll&##, furwr hmd a a k t i r t i a a U y  m+.t.r 
r u m  of MS. I.lwrr pt &rD br ehW3, did lrrr iuu,m (T"rllrl+ 3 ) .  
trp A w l *  wu there 8 mtatlrtical diffrrrnca 2n th. bizLlrlocl/ 
lwPd ratis, wi th  -1 S"urJI hrv ia ( c  &am (5  par 10 hsrl thra lul&r tuu, 
( 3  p r  10 ha). TZIaro i r  r taabeacy for l u a o  trnsrrr t o  brva hi&.* 
o c X W  bul,Aakckr tbur d l  f a m a f a ,  but bi$fesanaar m e  not #Catiatf- 
c l t l y  rigrif lcaat .  OnAy la AuxqaLle and Ka- did  Irrw t u u m  
&w, r k t i r t i e . 3 . L y  mare hi- YC1.uMI fiP3PLemanta per & thur r W l  
fursrs. Ditfarencer wra  wt ril;n$ricurt i n  tho other r l l l ~ a m .  
Tbe wtr3 r r lw  or Lllrcbmtock owned per ha on a-1 f u l r  w u  
r ta t i r t i cr l ly  greater thur aa Zu80 tuau i n  $hirapur und KinUwd., but 
r ta t l r t l ca l ly  larr in Kurura. S t a t i t t l c r l u  there ware no tllffermc+r 
in the otbr,threrr vil lager,  trr rp i tn  of rather large n w r i c c l  ditfer- 
sac+* i n  the aeurr. 
In general, amall funvrr rerr to have higher nan-land arretr/ 
luud ration tbrn bo the 1 . r ~  fc~rr)rr,  aLt&ol\(h thin ir t r w  rtat ir t i -  
c d l y  only i n  tvo o f  the fir+ villy~ar. KaLpur i r  t h e  clxceptioa to 
thlr ruAo with  lrrgke t u w r r  havlag r r tr t i r t i cr l ly  h i m r  ratio tha 
ulill f urarr . 
REGIONAL LABOR-USE PATTBNNS 
Eraalnatiaa o f  the rsgioluL rurfatiaa la tbo fatearl ty  o f  Irbor uttli- 
u t i o n  ( - l a  4 )  reveclr u llwzh vvlrtion u we ob#erved i n  tba 
ramource .Irbcmuatr i n  the pwio~~  raat im.  DOkw v i L l ~ e ,  prirvriXjr 
dw  to the extent of i rr i6a tbn  there ( b 5 S ) ,  urea M ararwa o t  2156 
u ~ ~ - . q u l r r l a a t  burr par h. a$ net c\iltiv.t8b I d .  %%la ir  mare thro 
f i n  tiwn that of b3san (ZU, rau, hourr), and lore  t h  twice that of 
&ars-c! (540 #ur h ~ ~ 8 ) ,  whc2ch hu riJlcr m i l e  urd cl i rut r r  w 
~ a h v  but N p.rcen-t of at. ~ .od  ~ b r  ir ig.titml mir c z u r 4  
i h e  r r d t a  of t~ . tu+~ea  ~ o a ~ u c t m ~  a u h t r *  r~1ly.r t h  
OoLhla Institute of B e W a r r  ud Pa2ltiar (~9!56-58) rbow.6 quite 
coau ibrb la  dit fer+ae~# trat;ww#1 partially Irrigct.6 madl drr5grt .d .  
riUy.. in 1-r \ua for motlbp (33A m d  01.1, -&ym p.r rcn) 
ud cot- ( 9 . 2  and 26.9 wur*a;rsr rm, wn). 
-- 
Par bcetara o f  Per hectare oP 
DirtrfctJV"il1qge Pam-elm group net cul t5ratd  p r  r cult l rr- 
land sd I d  
CIIIIIIIIWILWIIII).--C-.~I.III*.CII)~OWLIU~~.I.IU--..~~-UU-UUUJ~I...~.ILIIW~-.C...L-~- 
Wn)i-GaAR 
Aurrwle 83rmeJ 3 242 242 
~ d i t l r n  420 3r3 
W$C 650*.* 5'fS1*** 
AX4 Pumu Tho b79  







A l l  Fanas 
kt*: luterlrkr used for Large fama indicate L u l . & t + t r r s  l l l y r e o  wa 
rigtai f icuntly d I f  fnrent Ercm the raspectivs dl-funs tiguns 
lwad rrrtarirrkn usad for dl fcmr indicate rc2uan far the can- 
came4 vi3Lhge .xla rignificratly dlfrarrent fmm the rerpective 
vaher of tbe othw villylle in tbs sme -ion. 
***Signliicult at 3$ probdblity 
eWigniticaat at 5% probability 
%i@ificunt at la probability 
dammatsatam the rgslaglrttlZ.*rPnULiw ptantLC1 of the aatiatiQI;, tUJ 
urb rrll irullptioa apt- &#a t k  U f l l ~ ~ Z r  ~i pmi~llluhr W a ,  Iru 
t e b a o i q f e c  for the SlfOfa4 PlCti~oll ~f 8uch t i l A ~ ( . r  lYlll ht~) t o
c ~ q f h t e  w f t b  Zbame irrtgmtion -tau for labr  uro at rtrcrt;ytic t h m  
fa tho oropaycnri~ 8.lruoa. 
TSle two rillytwa In Abla wr, about 30 penoat mro  lebos plrr lPrr 
tbur ttw tro iabolapwr v i L 1 . 0 ; ~ .  0- ~4 R.rr v t r b  the hllJbar PMJPOF~ 
tiaa of irrE#ation in the Sbolmpu v i l l q e a  t o  load t o  greatrr avwrrll 
l r h r  we. Hmmver, the y l ; r s c l a t i c  Uftar+ace8 botw~oa tbe pr(ioa8 
1arenJ.y o f fse t  the effect o t  i r r i e t i o a  diYfereno+r, Around 60 proeat 
or UII c r o w  u s 8  uf' tbe trwl 840Arpur u*iLlr&ar Ar rrJlw durlw tho 
rainy reuon  a d  then rora k) poatraSqy rauon crop#, wMrrur Sn tbo two 
AkuXa v i l lqpr ,  fcUervr are cur$ligible burin# tba relay reraon (Jobh., 
1977). In Akala v i r t u l l l y  95 prrcerat o f  tho cropr we rwn i n  tbe 
r a m  r r u o o ,  whoraw in 8hobpur tba figure i r  only 33 potceat. Port- 
r r 4  muon c r o p  ro~uire uwh 1eor Labor for vr.dlag rrad iatercultwa 
thu l  do rainy aea8an c r o p .  Tbir ao bubt  cwtributer to l o r @  labor we 
per h i n  mlrpur w i n  -11. PUPZ~.F.LIFI, in 197$-76, tha two 
Sbohpur V ~ L L ~ S I S  rwrqpd %O r o f  rrSnfll1 - 30 prtmnrt r b v a  aorrcl 
-- and mat O? this fell in &pt.I)L)ar-Octobor, the b l ~ i e r t  llt0atbr Thl8 
lad to  even leas labar u s  tkua normal. In -La, on the other U, 
& Q ~ # x  I8ctOt' lt.diq to WlrCEW h b W  W I  1fi thll. ~$11-I 
i. the prdai-ce of  lid cropp1tq.l Wmd crop. raguira .or. labar 
than role crop. C c t t t m ,  gram u t v t u i v i l y  in  Akob,  rlro daaPadlr s w h  
4,- and Kinkh.d. hd 70 end 84 pramt at tbir  cropped u w  rom 
to rirvr amp,  wh5I.m Shirr- uad KaAmm hCd 14 .1Dd 43 psrceat, rw- 
pccttirsS (JdPb8, 2977). rcrslwa (1977). whir# axpXain24~ tba p p l a r l t y  
of intercrcrgpiag i n  2;lbrr Ahr i laul  conkaut, rhowad that Wu avrrrys #Pa88 
rstura per urs-hour wed dur- tbe p ~ J r  lcbcrr prim% varr hi-r for 
crop rirtur+r thul for sole m w ~ .  Ha ftwtbr found $hat tow labor 
input wns billlb+r far crop rirtwtr. Thir aupiportr ow contention. 
i n  Kalauur, i t  hMJI @bout k2 pbrcatlt of I t @  Irri(~atw3 1md s m  to lam- 
ia tmrira  @rap@ such ur rqarcms, c h i l i h a ,  surd maim, I n  #&lara only 
5 3  pbrrrnt o t  I t r  irrlgated lurd i r  r m  t w  there crop v i t h  wrrc than 
norghw. Thir 11 ptabably a ref? ert  ion at' d l  ffermcbo i n  the qmlf ty of 
irrlgaticrn in the two v l l l y ? ~ s r  r l & o ,  with Bhirrpur wnera11~ ~ I & J #  sore 
rlaaurttd oupplier from it8 mJLls. 9118 raflactcd i n  tho high drrlorgwplng 
intanaity oa irriptad arcw in Shirrpur (187) comparab to K a W  (1161. 
Hrsnce i t  ilrr not prrlnurilp tho extant o f  irrigated carraruvd &mu r))rirh 
r f l e c t a  hkrr w e ,  but the rallabSXity of the Irrigaticm rourca. a 
The rurltin~ o f  v i l l - a  18 the  aupc whether I r M r  u t l l i u * $ o a  i r  
4 ) .  ~he''ratior of per ha labor urt between v i l l l q p e a  arc also r b i l u ,  
ragardlMa o f  which l a n d  concept one uaca. The woe# cultdvated u s a  
Irbar-ucl) assmure laplicitly adJuertr f o r  tho effect of croppirk6-bXwrity 
ditferenbar , T)ra fact that cropping intcnaitia~ w e  generally lm In 
these r i % l a p ,  togather with t h e  ~Emllar &iag and proportfcdllties 
l a  labor uua (whather on a gross or net cultivmted area baais), lyCSjsCrts 
thst the' intana ity of cmpping doer not contribute aubstmtial ly  to 
diF!!'er~nmr in Irbor-use Intensity in  these v i l l - 8 ,  Other faoturs 
rucb a8 cmpplng pattern and resource endovarent dfffcrtncca must bt the  
pr3mury hetmi'awat# of l.abior intensity diffartncau, arr poatuhtad by 
Vyrs (SW. 
---- 
h e  wuat of 1-r us& psr h o f  irrig.tio. w i l l  h i m  corm- 
Xnrtad with the fivqucncy csE irrigations. T t  is plraned to naalyte 
thS8 in  arnm detail in 8Prbuequsart work. 
LA- USE ANO s t z e  w FARM 
ma aim* at' lSjr i s  uaul l ly  S d  t o  have r q a t i v *  r+clrtioarhip withi 
the use at total ~ W F  t d l y  pLw hirM) par unit o f  l.SIICXc 
Labor urc per hectare may incrasre with dwr-• i n  the adre of 
boldtw in olns or v a n  o f  t$Fm wr: tlVowh inct*+lcae i n  U e  
inr-lty a!' eropptaa4 thmw doption of .are lli,ba~f4ataa8lre 
croppia$ fWttern; and/or tbroyl;k a pcater ure a t  labor per b r o t u s  
undw ~ndiribwl  crops. 
I t  can be meea (Tabla 4) Uut i n  W e a  or rig ~521-8 (Wkur, 
Y b l r q w ,  m d  ICalaul) mall f ~ a r  wed r l ~ l f i c u l t l y  lcrn labor per 
hactua of net cultivated lm4 t h n  Large farm. In Kurwtr md 
Kinkha& there HI no ri&nif'lasnt dltfarwaoe, and I n  Au~lprllo Jwgo 
fvur u rd  ri#nificuatly mare Arbor pet h. #ur, d id  amail funre The 
picture i r  n i m i l u  uhm lrbur une fr rrrpr.rre8, par hectare o f  #F08# 
cultivlrtdt lmd. 
The Awepillff rerult &mas t o  ba baoumcr tbe extant of  i r r i p -  
tioa is rignificratly higher on lar6e compaml with mall f u u  
( T ~ I  2) . Thir l e d r  to higbllr lrOd Q5lu+r ud crcrppiry int+mItiar 
on t b  l u g a  fa-. In additlaa large farm i a  Aurwprlle U c o  b v a  
sort b d l a c k a  &ad l s p l w n t r  per ha (Tabla 3 ) .  All t&m#e fultorl 
cwrpXaaant labor, resultlad 10 a g a r t e r  ure O X  t b l r  rsrourcs pcr ha 
on Large farw thur m a a d l .  f@rma in A w ~ l o .  
Using f a n  data from lloogbly Dirtrict i n  Yeat hnat.1, flu- 
(1973) fouui a rignittcurt nqpt lve  corre&tim b.tv+.n hbor wr prrr 
acre of net cultivate! .land uz(l the rim o f  farm, On the rurrr f u u  wr 
of u t e r i a l  input# par acre vlPd intsnwity of Ssrigsfio~ were rZro 
fnvsrss1.y carrelated vrth fura stLee. 21- m a w n t  dntr, pu"t;icruLuly 
fox the uar124rr periacrl. i n  tha fifties, iabicrrrtad tht tbu l u g -  bputr 
o t  Xlrbar em mUer fwru wrrs umoeialad with 4 psr- h t ~ i t y  @i 
cmpp- & m e  Irnlg.tia pr acre (-, 1974; 1973)9 
Vbsa arc sdjurtad for the diffurences 20 irriytfon (or crloppisy 1nt.a- 
round (19721 airro found tbt the wrrrrwa rrtr a? daiu r y ~ v  for 
hired-ou% adudtr p r  day o f  work ww bfgbrr In thr tborrrtrbaldr tbt mlisd 
ctlntinuOur cmLtPwrnt of the labor bourabol,dr avrilnblr mom a b a r  far 
piranire r rrgular ru.pply of labor for I l r~ r+  ful#w b+aaus+ %&ti? e m i t -  
mant to kbeir ovn flilrldr rC crucirrJ pmrioclr is high. buual (20661, 
b k u a d w  (1963 uad 19651, udl Sea ( lW) a l l  alludr, t o  t h i o  win$. -2. 
fur fmiu Arbor the probability o f  emplayaeat i n  lsrr t&u 1 in 
g@nrrrL. T h r v  rll#uonr ma oltsn cAtd U) + X @ U I C ~ ~ Q L ~ ~  for & gfmtbr 
v y ~ e s  are 14~1 t h  the actual w e 8  of hSLrlCL lurdl'ssr hbor. lkllZl 
fwmcra, therefor+, tsnd t o  amploy r h-r percent-a o f  family SrbFlrr 
(ma t h e  Wgumant $we), M& vberewar thSr ocncurr, lt r l s o  lea& k, m t e  
* 
total irbr use p r  ha. Thin latttr rtep in the ar$meat 18, banver, 
r little quaationable, u psabebilitisa of mphymnt w e  r l r o  1-8 thul 
an@ for InEdfm UT6 large farms. 
1% r c l n u  from Tablt 5 t b t  in the two Alto&@ villagtrr, b i r d  labor 
rr~atribu!&r betwrrrr T O  and &I percent of the work, with a tendency f ~ r  
Ware ir ao rigoitlcant 4 i r " f a m c a  in  totrl, labor w e  per br. butvMca 

in lk&u.r, Lroravar , vham rwl3 Futos dto ure rlgrui ficmt ly nwra total 
labor prr brr, we rlnd r mch Pcnr~r pruporttcm of hired Labar beiw used 
(b&WWn b2 tu 48 $ 1 .  H ~ c F ,  thmre doe$ t~ 1C &r~arn~ f~:&t40~frlhip 
betmm the prvpurtfun of" runilly labor uud In v i l l q r  a d  the  rarirtion 
i n  total labor uue p r  hn rcroaa rarrtirlw grwpa within t h e  villqp#. 
thsra will br wr invarae rclrl lr~nuitfp between frm a i r t  onb total labcr 
1 
u s  prr ha. Main, Aurppalla I r  ul excaption t o  t b i a  rufc, kcousa of  
rl#niflcaat dibfercncao in rsauurca anbmwnte  btvem thew ~ V O   group^. 
Much mare rarrarch i a  rcaquirad un t h l e  Earue befnrc the ctxplullltAonr for 
d i f far~nt l r l  lrrtcjr-uac pat tcrnrs, acrdne bf f fcranl: rritc or farm arc. 
clear, 
COMPOS 1 T 1 ON OF HUMAN LABOR USE 
Tha Akalr v i  l leqors econt:mlca art  based rsfi a cash-crop entcrprbe (cotton), 
urd this saapa to explain thc amall proportions o f  Family 3 a W  wad on 
operrbions Il.k@ ucedirrp, a d  $praying which art aartaally done by hired 
labor, urd the  prymant u f  wages un the  bmis u f  piece rstas l'br cotton- 
piekirqgl operationu atttscts more hired laborera, The fact that emr M 
psrcsavt of the jr(l;mer reapondentti i n  these vil-s come frm hehwarulth 
m d  P.211 curter r l a o  na doubt reduces t h e  propastion of  T w s n i l y  lrbw use, 
u thme group gencrwlly avoid w u a l  h b o r .  Lm tbc i~thcr four v f  llqgcr 
the cmpping ptterns arc dominated by foodgrain crope, snd  thgs axplains 
their wore inteaaivr use o f  runily labor (between LO t o  &I %! . 
In each v i  l . l q c  Ebcrc irr r clear negative relatianship between 
h i e  i a  appuantl~ becuso  opportunity srqett of fmaiu labor u r  lover 
tha t he  rrctuai v y ~ s s  required tu be paid for himd-in ZabPr, fImrmer, 
the aufbors sdmlt that this rocaats a s-eat tautological crp2anstia. 
2. do not nat t o  give bere the i.prss&loo tha% a high proportion of 
hired 3Jk>r ua i s  away-# attributed t o  ec%h crop y w ~ r  alp. Rather lit 
bemad8 ubon the type of cmh crop. 
proaprity mmay n h r m  of unHlit& fi'Uili(r8 tend to &rap out of the 
mrk torerr, prrt$eu2ulSy vorrca rrd leUldr+a. Aa Wd wclivs (I!&&@ 
31, fmS4 Irbor waitabi l i ty  prr ha tr c t ro  aegrtiva3jr re2a2lwb t o  
fur sire, urb tbt8 usboubS84J.y ooattibut.6 t o  tllu trnrlrraay t6 we 
fULiJy Labor c#r rwrll f u u .  8JrSlu rwultr ulr o c n  in the 
litaraturr o f  ksth b i r  urd & f r i o r  .ad BA-r, J973; Ilarua, 
297J4; h u l a ,  1971; Eich.~ red &mrlar, A971). 
Mil8 d l  Z"ur4rn hira proportionrtrly lea# bbor than do 
l u u e  farmerr, the  extent of labor h i r i ~ g  by tham tr by no araulrr 
iari@ifieurt. I t  rmcbes c t i w e  o f  68 prraant o f  the labor wo 
ia &tar&. IkPm i n  Awepal&@, where ruah hiring-in XI lewt, i t  
Paak pawiodr, which u o  more prvnrl l~t  on -11 f u u ,  
rclquiro ddftimal U b r  i f  ths 09.rlrtioar w a  t o  ba 
completed an tine;* 
Stme d l  famars MVO 0th.r OLin O C C U ~ ~ ~ O C U  such u 
wav iq ,  W b l c r r f t @ ,  ou?)cwtry e t o  . , ukd h c 8  rely 
on hired labor for r lot of the fam work; 
Abanacr o f  rbdt mala larcZwsrm 50 tb ftrfly require# 
hlriag labor for pLaWa(~, a w l 4  otc.; 
* &ma -1. fu.larsr ccsre *am elutm that avoid 
ldbr ; 
*I 
* &ma m11 ful~lcru h r v r  ciaikwnrrr to btbr f 8 r m t s  VtLich 
rclrwsu to wrk at pIJI f~riohl o f f  t b i r  OYD Wma, 
hstsca lerdltq to r daDuwf tor Urmd 1abQ~. 
amleu cmt~lbutd around 6Q prcltlt of the t o t a l  L l b o s .  WEgarOt potential, 
For woara rcwar gsestert i n  the M@Jf irrig8t.6 olSLlyCI, of  md in the 
cottoa-(froviug villager In Akolr Dlntrlct . 
%a b t r  In Table 5 rapresrrnt aun-squiv&lsat proport isam. YhQln vs 
axrastne the abroluts bourn of work Inrtead o f  our-quivalc&nte i n  b k w u r ,  
\ 
EMlirapur, K m t u a ,  and Ki&(Hjilr, tbe t o t a l  hours of faarla labor e m d  
thole of auiea. In Aurepallr, md K.laun there we a1.igbtl.y more l u l a  fhur 
f d e  LLQUg. Tb@$a data revea.2 tbe rubrtrulfial oolltribtatiw o f  i i l r l a  
labor in the crop rgriculture o f  SAT peninrulu Zndla. Child labror does 
aot rsm tu be a mjor coutributor. 1 
&&la l a m ,  vs find from Table 5 that i n  the hhbubemrgar vilZ~~lcrr wd 
ia 8hlraglu. aorr tbaa 70 pQlrc8at of the MLe labor i s  rrm the I'Wl4. 
"In Africa also, h a l e  participation i r  wually hi@ and, in t a n s  of  
the auarbw OX dqyr worked In agriculture, in ~ a a y  pZLCa$ YaWa I Y C O ~  4 
b-r fllWrwrr, tbm men. &aarup ( ~ 7 0 )  obsbwed frua her s m q  of 
mpiricd b t r  thrt 'in ascru carres, f d e  ~ t r i c a n  fdv rrbrrm 
656 mrr #m h l f  of the worlt i n  q r l c a t u r a ,  'Rss caaprrible f l p w  for h i m  cuAtlrcttx tmiltrrr %ram laas thr ' 9  ane-fg rt,h ," 
n# ptcr~lun 2, quite bimmt v j ~ h  ~rkrrr, ma 0 ~ ~ 4 -  
but-2- of WlSd f W e  Il;klMT SI hS- WYB i t 4  W,&y QOUe(LII*lr 
prti vZHa th viilalge U I, *re il  O4k.a. w fb t&i2 f-I) kbOIP 
ur+d in the flrbbubayrv mad Alroh villlyrr, 80 te 90 parorart csmr Fwrr 
hi- fm&br. In tb. 8tw)rgur rilug3r. tp fiwa ru 60 W 70 par- 
t~uorpSu3tfag .pld UWU- izr M~&bubnyu, u#l oat- p%akin( La 
Alrai~, 8-  t o  crcllata high dllrndm fur hirod f a e  Labor La thara 
W e e  contribute rubiturt$Uy m r e  or the t@ta f d S ,  bbor 
r- ba r w . 8  ( a b ~ .  5. ri(lur.r i a  pwmtimoa) .l ~ h i r  i a  o a p a u t a ~ ~ ~  
c a t  o t  the f u i l y  38br. Ia t&a o-t v & L l y m ,  batman twol.thirdr .od 
thcn-gwrtwr o f  the f d 4  hbor I8 providrdl by a m .  O f  ~ o u r m ,  
tho## psoportionr rllrljlrtr t o  rur*..quivdratr usb wt to t o t a l  
b r r w  of work. ulj.wtmak vouX6 rmhe  tlw prgrr>rtionr for U l o r  
by &but  5 Ccr 10 p+rc+tltys m i n t # .  
PLIL1aa contribute 63 to 88 proant of the tat@& hired bbar urrd 
i n  AurepaUa, POkure Ud BhS-. fa tb othar the8 vt lbger  W a r  
a d  tamlor  provide apprarirciMAy qurf proportloru. Wldraa do rrot 
at* the Ured labor ?orco fw otqp plroduotiorr. 
In Pohu, t%iraprr, udi Ilial3rclhbr, a hl@r proportion of fuiu 
rsle labor Ir wed cwl mmaU fw than cm Large. 20 tho othu %&a# 
viUyss the rsvarro is true. . ifarwcw, in 3k six vi-8 the prgpr- 
Sam, 
(I, 
Tkaa corrcllrtiun b8Cu+.n rutatiwu in tot'rl f~rtei46t4 labor sue 
wad tbrr wrr o f  hired &bar nnrr darioad frm md am rbovPl in AlrpraJdlx 
%bls 1. The aim hrra w c r  to raa t o  wbrt axtcat tba paah ud rlu=LLI, in 
18bQl' &MBd t h r - ~ ~ t  the Y C U  mi. hP$+u VWIlllt&UB$ ill 
On both uaull a d  Irsge fvlar them w a n  a bLgbAy ri6pllft-t pi- 
t l v e  corrbL1~tl~3 between t o t a l  labor we psr hr urd hired labor We per 
hr, cltbugb the r im of the  carmlrtion cwff ic tant  tor tM d l  h~ 
n a  romsvkct rnrrrlar t ; h ~  EROI~  for the l u r e  fulrur. The cpp.llI1Fum 
correlations ia  Wlcbbubnwrr villqota rvrrtrqpd 0. >& vhl le  tsrord Q1 
Lwgc, f- arerytvd 0,9b,  Corraapndta6 cclrrrlrttcrru in %A- msrp 
0.74 and 0.89. vhilc l a  Akola the difference v u  nvrtllnr at 0.9s for 'the 
ma1 4 0.99 far the  Xnr~la fuaks. mesa re8ult.s awrppart t$Q lqlptbsais 
that v a r b t i o n r  in totrl nemohal labor uas hro a biract aM3 poettlva 
affect Q&I 4-d for h i r d  labor. 
Appmdix Trbls 1 alq#a ahorrr ttmt la  the c u e  o f  llrbbybarrgrl~r and 
slmaou4 ,S;otrl and hired labor ute an large tamam - u diuc~~11.6 8Wv6 - 
clearly fsrdicates Wle imprtmce of the lwasr farm8 in tbs glrrnvrtioa af 
urgrlaymeat opportun?ttfea far hired Labor in there vrlllyycre. 
AOqpabdfx h b l a  2 sham that there i a  little arorrsl.aticm bctvrwa 
wscl cxa the d l  lduau~ i n  lJahbubn&pr wad Sbohpur vfUysra* Tbir is 
not thr cmr in ALrolr, whatre mall farmem do s e a  W met pdc WC 
drrad puirsrbr bg iwnuiayy 'Ehr m h Z f u r  ,im at tbr, u.4 Wm eaplol. 
nmt. Xnr) l ,buMqwurb&&alqpPr ,ar tba tbrrhrad , jy#rb~r l r . . f~  
ur qwrl iacrroc, la Ma wamt; o f  tmS4 ulrd hirH lrbar qitagrrd, in 
a m h n  alllor b c w r  par glla*,on, wtth thm glmrportioa d a 5 ~  t& a w ,  
Ln t a r  of UI. riz vl-8 S~n~maeod h b o l * b a o d a  QII am 
~ 6 t  by iwr-iq thr, S#lrrpos"tiorr of Umd 14bor. ~~IQuII,~, in KUmm 
.a4 t hare rrppllur t o  b@ no mob feZhticmlLbip. 
SliEASONALITY W LAOOR USIE 
T k  ut lLlutiua o f  lcltnior gvllvr tbo a$ricUltur.l yaw WH) cIIScUZ8te4 OXI c 
fortni~ht1JF 'buir Em each v i l k y o  a d  fwm a h a  paup. Tabla 6 #bow 
th.2 the ccrefticienE8 o t  v u i r t i o a r  ( I 3 8 1  o f  8luoarl frrbcw We par ha 
w s  rigniffcaatly Rwar on tho mall tbaa oa the lrcrfia farmu. Ow 
laportant ssmon for thia  80- to k the aurb.r of diiforaat ~ropr 
gram on tul, o f  d l  ffermt airre, A8 rora crop ar8 c u l t i v r t m l  Sa 
v v i o u r  rauoar, Prore contiauou w e  o f  Labor anruar, ralultixy i n  la## 
u e u o d  vrri@bility. Tbs r v a r ~ r ,  number of O F O ~ @  @am QII t b a a  f~?. )  
baa bsorr ~givan i n  bru~krtr La Tabla 6 ,  WxwraJ4, mll tam8 (CTW 
fever crops than do large fama. Tho amber o f  crop croan2>tartiw ufd 
the t y p e  o f  crop grm, influmcod by Qiver~ificrrtfob of oommptioa 
raqu5rsuntr, ehuqa with far@ r i m .  Tba -1 fuwr8 concantrata on 
ahpLe aad liriwd crap c a a r b b t i o n r  t o  met t h i r  rubrirtencr, no&. 
Th6 l u g 8  fumarr ream t o  prrhr  to pow 8 wlbr rrrirty o f  c ~ q p s  t o  
. s ~ t  t b i r  owr o wal l  ar thrfx nrrrvultr' ootrmaptttm nscrdr (Jol2hr, 
1977). Arrotbrr pollribl* remq~ i r  thrt PurZl f u r r z ~ 8  oolllclantrrto 
oeZy cm "key' -ration@ an b b i r  cmr furr, ewh u rowing urd 
hulrcrating. Othanrira, thuy kr6.35 i@mrr t b l r  arm Z;o ircw 
t ~ r ~ v e r  for rork o f f  their faxu*  
Thsrlar aauoruZ vuirtfQllps in &bar utikitctioa am plo2t.d 
i n  Tjyrca l-6. Ry snrlrring tb, f- a f  W vuicrw perlu &a% 
r h b  in r+u& lrbor w e  thrwgbmt tho yau,  w w e  i n  r Wt* 
Ir W@&Lstad f-er n rvmrqp number of hilfcrrrnt aola 
cmp or/urd diftrrmt crop r k t u r o r  on tbara farms. 
b~s%erimks here indicate lu#p-hrr flpres  uu signifi- 
c a t l j r  dlffsrrsnt tn#l the rmmpective ruwL;11-fur f l g w m m .  
tlrcbiacllagy. Thir im prtS~U1wly r e l ~ ~ ~ l l t  i n  W ecmtmt o t  rcirwwob 
uobc;my at TCRISAT cjln Inprsrwrd land mb vrtlr~ mnngamant tecbigulba 
ubioh will antril cnstim of  c a p i t a  for r u ~ h  thirrgr u 3Jab ah@%, 
b* U3d r\UTrm, bunde, urd ponibly tmlu. #criu u8r of  lrbos tor 
-re tuilu at tiwa Vhm i t@ ~~ppcwtunlty e08ta are l m a t  em N U ~ ~ ~ J I J I -  
iaputr d id  not nscearaxi ,Ly rafl'ect t h e  "real" rsrronrll t y  In labor input 
requiramenta and obremlad that ''perllW Illright be nothlng mrc than r trfl~ecrtm 
ion of the mxlstmee af m uaamp1oy.d labor rupply, He o a t i r u t s d  thrt 13 
t o  50 prcsnt of  u n d e r - u t i l l u t i u n  of  lrbar i n  A f r l c r n  ygricultura war 
cawed by ~ e w ~ r m l i t y .  Krinhnr Bhrr&$vrJ (1974) pointed out that the 
rewosrrlity i n  a g i c u l t u r l  oprerrtlonr laplied a cer t r ln  pattern of 
b d  fur h i t a d  labor, prardmwt ly  far c u W  Zabur. I f  varlr r v r i l -  
able off tbe farm varc d n l y  q r i c u l t u r n l ,  I t  l r p l i s d  r rynchrwnaur 
rearonality pattern which caurd tbr t o Z d  raausl; rplo- t  t o  brr lov, 
TIMI l.wk o f  eulntihwr and -teed acployucnt miat canpcsl small 
opratorr to adapt s c r o p p i ~  prttrrn which a u M  tha oewloarlity factor. 
In P i p e a  1-6 we h ~ v e  lJSm the rea~& p t t e r n  frm tha 6th  
rtuurLrd fortnight (ccmwnciag 12 )lurch) o f  1975 t o  thra 7tb  rtaabrrd 
fortnight o f  1976 (up to  8 kpr$prfl) for dl f- *&en tcyEcla;her. ' mi. 
perf od eercmtirlly covers tihe + ~ r i c u l t u r J  y a w  Inr prcpuratory t i U y r  
to  porrtbvvrsst plowlag. Ths tw borfcoaPtrl liner on ercb figure ragrerent 
A Or- for t b  mall ubl f u g s  fur ggrougr i n  m b  willage wcr coa;friaod 
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rpprrsat BuppZy f'rm rlT. tbr bour@bcdd~ (lnclubily labor b m e h l l d r ~  AD 
the vil.l&$e. Tbms have bsn crPculatd  uiumiu r ?-bow b y  mad 21  
drJrllr pur iortni@t. Ao n rarult ,  there probably raflmt Jsruluw upgmr- 
hound eal$aatsr of  avai28blc labur on r cuatirawu W i s  thu*c;;Pusbout the 
yrrr .  Nuwrvar, they sight be conrlbered to reflect the mubum anilrbie 
for rhort parrid@ of time, such no an Indlviducrl Tortnigbt, igrrotlag 
a n 8 0 1 ~ 1  labor migration@.' In general. thc labor av.llabla TrQ Labor 
houa@holAs incrcsaeaa overall avr i lab i l i ty  per hr by batvaran 20 UXl 74 
psrcant rbove that provided by fami 1.7 farm labor &lone, dopendin# on the 
vilXayj0, 
Xa Aurepallc villay~c ( r i g  11, tvo t o  three mcFdaratc lrbor PICIjlUP 
follow~d by lluanll alack period6 occur i n  the  month8 of June, J u l y ,  md,Au- 
mdlaratcr paas  ara followed by a aowevhat longer s l a c k  period in 
and tho fisrst w e e k  uf  October, after which the harvest of sorghun, marl 
millet, Wnd cratar cause a ascoad sharp peak i n  lovzarbcr anb h c a b e r ,  with 
52 man haw8 per ha k i n a  the highest level in early Rovmbsr. Zbe labor 
drarurnd cM%tinuee declining up to  Maurcb or April and then wain ibcre~eer for 
In contrast to  Aurepallc, Dokur v i l l a g e  (Fig 2 )  with its extensive 
imigrtlm, cxparianct~ s l ight ly  lanigcr slack periods. The figwe ehows 
thrat dirtlbct ps?*3rs in the months of May, October, and DecsaiberJanuuy. 
'&I) latter park requires khl much as 117 m8n hours per net cultivated hectsra 
Wm midlrfmsury t o  tht end of the month, while the other twa peaks of 
ft is r a a i ~ d  that calculation of such apparent m r  avri~.sbilitiea in- 
vulva uury rosmptions, nat the least of vbich is tbat hours worked per 
&ry are f'UaB. Wldarrcc fronr these villsgas is that the time worked pur 
bJ wim kt- 6 and 8 hours hecm the slack to the peak periods. floucrvar, 
mil, of rpgrmt labor supplies so calculated doae asrciblt assaement of khe 
hpwt of am tmhnologies on the tiaafnn of ptaks and slacks throughout the 
gwJr uul i4eatification of weeible labor Bot tZ~sc t s .  

liry. -4 Octabrrr requlra 83 rad  52 leu, trwr psrr basrtma, rm~~lslt imly.  
B e  iapwtcnt operrtiokln pr!'omsd fa A m a t ,  BqWmbes,  u l b  Oc'bdrat 
art irrigatisn, nurrary rrfaixxg o f  pad&, trars~plmtfn&, w d : q  a d  
h. t l l r~%ig(r  of SWIljdy mff hrrvsrtlaig of groundnut. ?he harvwtuq rn ~lif 
mrgbtlaa, rrurrary rrieiag, trcnrplulting, a t c .  cause tbe saco& peak 
Icbor-urr period. Thmc peak patriode are then f ~ ~ l ? o r d  by a ;8~mS1 
r l w k  plrtiob. The dirrerencs~ batwean alack autd pcmk pas::d Pabcr use 
u@ br$r Sa th lr  vill&#a coooprrred with Aurspallit, u rtfiackhd la  CVr 
OF 1% urb  133, ranpectivtly LTcblc 6 ' .  It would sbbla that tbs pr&+ 
dhurcr of p d d y  wnocruppinfi on the irrigrthd rraaa l a  Drdkur, which 
bmva r net hbwr uee pattern, tar~cly ~ o n t r i b u t ~ s  t o t h e  hlghJy varlnble 
intrr-rrurma2 labor ua@ pattern in that  vll?rga. 
In Shirapur village ( P i 6  31, nut mury sharp pee& pcrioks can be 
wbsew~bd, but t w ~  moderate peaks with rca~~wmbly  low intervals botwtea 
t h u  #car to  e x i s t .  Tba flrnt perk in In the month or O c t o W ,  t&s 
rwoa  in the months of  January and Febrclsry. TZIers !s ar st- lacreass 
in 1-r w e  from April, vhen l a d  preparatloa bagins, up tc idrs mldhlt 
of OcMbbsr whka awing o f  ch ickpa ,  vhart, adrghum, and saff&wer are  
the iqportant aperlrfluas. This period i a  follorad by a rsaralh pariud of 
of m&crrrt~ slack. The prtdomirsancc of postrainy season croppjn$ la this 
vi l lrsj!  l a  rcTlocLed In increwad labor daanuurd Frcm August-September 
throug$h tc Jruluary-March. The aeeoad pbrlt in the months af Jwuary, 
February, urd Idrrch occurs because of harvt~tin6 saP aorghtm, pigao~pcre, 
u r b  chSck,pm. tabor uaa in KQLaaa (Fig 4 )  in the rrarne district i e  sWlw 
t o  Shirapur, with a small pea in Septcldpber Followed by a small @lack 
period and then prolongdl s t e w  labor use up to  February. BQYC)WIF. 
kr3aul w a s  comparatively lesa labor per ha than Shisapw. 
The Aholr vfllagca of K~a~glra sad KlnkheBlrr have s aiapi lw pattern 
of' 1I.b usa (Fig 5 ,  6). Ihe first peak occur8 in the months of June, 
3Y1.Y. uad Awcr t ; ,  which is the busy period for swing most of ttb onipfy 
W o n  Cmpl like grolul&ut, sorgbuan, cottan, pieonpea, m ~ t u m n  uPd 
-1 millet, This  period i a  follwed by a -11, slack m?od in &eptm 

bw, but tiha there bagla# ~r ~r)~ltitlww labor M f@r I1IUTl)rlrtw 
prU in Jwm, July ,  urd A-t r o l M  U W ~ ~ ~ W O U I  4- tOr 
Xakrr until P'lrbruuy* 
An Intsrartln(~ canclumAoa wrgi&@ out .of tberr prerOUtIatw 
58 that the M.hbuhm@cr v i U 8 r .  with Mfillaal8 ud rsaryplzuitdnrly lore 
irrS&atioa, rrpclriaacla tvo to thee 6- L c b o ~ u r +  pmkr ia a year 
vith freqwat rlack periobr. Ool the otbrr W, tbr, 1Sba2yrSllr rillage8 
witb mmtly ptmtr.1n.y IC#I)OB c r o p p l ~  have oh;S otm 0r ~ W D  mdLd but 
rclruoarbly pmlofqad prk pcarlcrbr fn Jumuy-hbpwug wi th  s?lll;latlraly 
l ea0  iua Idor dsmurld in the r88t of tho year. Ln coatrut to %be 
8hohpw v l l l y s a ,  la  Akoh, v i th  thr hi& rr inh l l  and rah$ 8- 
crogpily,  the tire% p r o l o w  prt p r i ~  oocwa i n  JW, w, .nd 
A-t, aner which t h e n  1. a rt.dy w e  o f  lrbor up until b u r p  
w e b .  Tala i a  then lolLornd by pro lo lyd  a w e 1  iba  grqW(4.l 
b-trster t h t  the Znvsl of  Irbor Swt i r  ar~aaiderrbly la- i a  
The prmrsatatian o f  i^uilty labar rrriS.bi&ity fhm cultinf;or 
bourdaoUa uui from rll the howshoLd8 i n  the viUqp, rEang with ths 
IIIH~)OIUL~. crop labor-urn8 pattern, @aye a ~ 0 ~ l l l 8 t a m Z  i1P4Ic&tlcm la all 
lor Cwae .  W ~ C C O U I ~ ~  h WQ ia mi. w i n  DDI)-CfOP 
bbor u a  mch rs animal humknm¶x7, urhthqg,  6nwutLc mrS, 
hlJldi~11~rto etc. Thir w i l l  k Cba, rubJr?.c2t o f  8 s q w a t s  #tudy. 
tha rlr rlSXyycr tbrt the lab? 8- at h $ b  thorr Lwnla uo well 
.kctvr the r8qU-t tar throuur(Eho\lt the y8w. T U a  bwr wt 
uplicitly iXLdtu8te tblt i# & l l l t f S ~ I e n %  Sabr mpplq b.+Qau#e 
ooamarop irkrr r ~ u f r ~ m t a  were wt LauluQed la  r e a w a l  1rbw we. 
Ia orbw to abtafa ur idea ryludim t&4 ptmrible ammt o t  
aurglw w Ioticit Irk# -r ruliow A U y e  oitwtlma and undvr 
ntarmhd-&urb h g w o n b  tmhaow ( to  tm s+frrs+d t o  in tba awtt 
.bow farm labor tquirarantr rrr frc.reatl)ci i n  W l a  7. A8 poLntad 
wt 8wlt ar , t be Labar u a  s~ported &re i r oaXy tor tam ao t iri t iaa. 
n3ra ULLIU.I labor rvail.bll5tf l a  rrob v i l l yr  b r  baan worked aut win# 
figurea o f  f01ptnightI.y law rugp,ly ham rL1 buahoXb# md g i v i q  
prop+r rwrpiiqg fraction wei@~tr t o  kt1 rerpoadant clruram. &wh 
ftgurar (co~umn 2 of Tabla 7) a h m e  r vidr v u l r t i o n  r-14 r"rm 
2296 hour8 Pa U ~ M  t o  4298 bourr Pa Pohu,  Tlrra r v r r y r ,  ortFart8r 
o f  meeat rurplw rupply of  arch reelon have bjra pmamted 
v i th  labiridrul v12-e ert iYZea.  Thir iacilitrt8r cmpariroaa o f  
the warwe regioml astiart- uitb the wrtarrb.d-bud technolw 
8rtimater. The percat aurp- labor ii#urac r u y d  troll 77 ka b)nu 
t o  91 in ICtlrm, indicating tbt a vary a d 1  p r ~ r t l o n  o f  rppsrrnf 
t o t a l  labor available ir wed for the  purpojr8 of direct trrs mnck. 1 
Int.sarti@y, tbs vi l&e  with tha bidhart lrrboix" avallrbility 
per bactara ~l)akur) had the bltghert &bar w e  urb laweat proportion 
o f  rvrrlplw h b r ,  wtrlle tho d t k g ; o  with lovaat hbor rvrilability 
rurplur labor. limwvsr, thin tread could not b@ o b r n u d  for 
+ilhgar. %%w obsrrvrstiosr nemb fWthMT 6.kfrclb irrr.stilpticrra, 
Orr. panibla  nxpZuutioa could be that b r drwght-px~ar, riturrtiwr 
l+h. b'cbtrd flyre. in the tab& u. the * + q , u i v m  Lrbor"lu11. 
%urea in prrwtbrrrm a m  l u r r - r r ~ u i v a h m t  labor-rue hours 
par hr+ctucr or  aut cultirrkd uur. 
Usor wmL&rbiJity Percmt aurpf  u r / b o i i c i t  labor 
p r  tm at ICA fat- 
- 
Wrr 
three C~slEal htr f Tradi t f a& Uatrrr rh.6 (man Rowr t *c hnalogy t mahno 1 ow 
The figures i n  parentbfses VL the t o t d  labor UIQ 
v r l w a  (mwm bcrurr) per hectare for t b  tag thrsa 
fortaightn under rerprc~t ive twbaololy. 
much u 8blrrpur. r ~ t  outmQrction occvrr t~ rrvlgid dalrtariau 
affwt# of &mghtr, w i th  n+t irraiqetian wcurritqg Sa hd#hLy 
irrlgatd mituatiunr rruch ur i n  Dukur. 
&nriber obrawieg rurplu Labor a r t l u t a  m s  ur agricrul- 
twal yaw, n i m l l r r ,  eotla~rter for tba top thter pa& kbor-ul.. 
fortaiyhfr cur incraw* inright into  the probEnw o f  labor-we 
butt2qaackr. Buch rctjnaates f ~ s  r l A  the  vIlLag@t w i t h  aw~ra@r 
for tka vaturabed t s c h n a l ~ l e s  m e  prerrntml i a  T 6 b h  8, Tts8 
crud* 6rtiwrtsu c f  ~urplur l o b r  rwgad bctvwa b 9  psrcent fa 
Dokut u r b  80 parcent I n  U w n .  There figurea r r a  much lowst 
thm t b ~ s  fur the h u l e  y m r ,  Tho ranking;s o f  v l l l q e s  on * a  
broil lor e~ltlmat(~~i p t c ~ e n t d d  f a  Tabla 7 cmd T a l a  8 are a f m l h r ,  
i a b 5 0 n t i ~  poaitlvc correlation bstveoa t h e m  two astisnautes. 
App.adSx Figur~ra 1 throuh 12 rrhw that the higher CVB ~f 
lrbot w e  oa a W l  f u m a  are  primarily due to tbe vidcr range in 
labot ure per ha se oar soar frua tbe peak to tbe #lack prio611. 
Tbr wtull number of pat& prludr on smll urd l a r g e  Earena is 
appra9timately the  suatr and avarage l v o w d  r i r  in sncb village. 
A@ mmtioned previously, the wider varirtion i n  iocns~nal hborcu~e 
on smll rums rlerlvss frun the emallar number or crops grcwa on 
them, Aabok Rudra and Rmdsv Biawas (A9731 mbta lned  that the 
rsascxmlity pattern or anploymatat wup lugely  d~temined by eea- 
aonalidy a t  the a r i a  crop of the regicm, The pscts were clearly 
svide@t in h i s  analysis i n  the am8llsst farm-aim group, but the 
clarity barcame lost f u r  the larger larnr-rlze gru,up. Be did not 
have data on nmber of crops, but the I R ~ ( ~ L T W A C ~  W I that Rmnll 
S v a r  &ad fwar crops. h d r a  (1973), wing BWQW data for a 
# u p l a  of ram$ in HoogUy distr ict  of -dl, iouad that while for 
ear;llsx farm-aiw group@ the arcbur& plltrr of fua labor use ware 
roderate, they mnt up sharpb  for the larger farm. Thi8 iu aft- 
wbnt Ero tba resultf presented hare. Pawever, Rwtru U d  not r b  
v Z w z J r M . P M : U Y l l b U S I ~ D Y J u r r S T ~ o a l u r ! ~ ~ *  
Ur pap&#, wcre oa rr pm tu3liboir tM &till 
p m ~ ~ ~ i t d  hare UY c~AcUJAE&  pa^ o f  ZPJ"E a w  If* 
U r o  painted out tbrt ia the mUar v i t h  k ~ I I C L i t i d  
crap ratatioaur, t& mr~uorrrr3 prttrca st f u r  uiplgrnrat &d roywl 
c h w  p a k s ,  74 tblL 111s1;er th pmah rrn la80 ryu2u) 
b.crw+ t h e i t  e q i ~  p r t t m s r r  w u  mom vu!fe4 with omlrgp.%ag 
rorlq urb hrmwtlng ?OF CUILf8rrnt arm. 
The o&r:quacy or i:d4 f r b c r ~  h#r rcrg.otiv+ fum-rim 
qoupr, rt lcut t o  w e t  tbels fulcwwk labor d e a d ,  wcr, obraxrrd 
frtm tbe Appundlx C I ~ I M .  The borSranIC1 Xlorll r.prwurtM ouJ*tli- 
rator haurohaSd labor ruppAy w o  rrLl r$lrora thr r . u o W  T u r  labor 
UScl Wt 8RUL U -11 U SU#I! ~UPU in I I 1  thll ~ i Z Z l i l ; ~ l r  8WZIT 
~rrtiurtoa of rutplw labor orr3mlated Eas rPurZli ubd lulglr fur group@ 
u e  praaentd in A@ix Wlam 3 wad b .  W i k a  1r8timt.n for lrU 
f u n ,  tMrr w s  bucd loa the raallsbility of labor f r a ~  fmi* noucaar 
only. Tb. p r e W  rurplo I.W on r.ull I U P ~  v 1 ~ 1 . d  between 88 in  
JUEILhrrbr rab 91 in Aurrpillo d l 0  thr @orrerpcrr#tin(r: aurplw value8 oa 
Mgrr furr rsrrg.6 frcm 55 peromt in Linlrhrd. to 82 paraant i n  S h i r e  
. Xn w r k .  thir Irdtcrtu r hi&ar prOPgq"ti~n ~f &PP.r*at rurplur 
frrilg. Labor oar 111111 farma thm on large farm, VbrD only the %tar*# t01;1 
pvak bbcw-urrr, f M q C b 2 a  vsl.0 ~ n a i b a r a t l ,  8utiart.r o f  uSl5ch we report- 
rug' r L i U  bs auodlfinnl prior t o  tbelr mtual Ir$qptlar, a c ~ i m n  
with arirtity v i l l q p  IllibOP.tl~ plttmm can maiot LEL &efil#atiw 
potlnrtial bott;Z+nscL;lr oa uhlch attentian ern that k, ilevcurclsd. 
LABOR USE WlfH IMPROVLD WATERSWDmbASEO ? & C W f X O G I E $  e 
Tha Fmnlag Byatmu Rmaucb h*o(l~rua at fCRIHAT bu banar rsrotvlw 
b u i c  concept inralve~ &uubaaant of tba roi l  uwt, vrtw an . u Z l  
c r t c b n t  or watarrhed b u i r  ruqin6 in r i t e  fiol 1 to IK3 ha. WVu of 
crow are ran, v i t h  improve4 f w t i l t 6 w r  a d  crop mumgtmnt IS bmmQ 
artrbl.imibad with lr~proved ushal-brmr tappls3larnata on a g~ ldad i lorga 
of batvswn 0 .h  end 1.0 percent. This 18 to enable ~xcc~11a r u n e ,  
aslnsritfy produced during heavy rainfall rtonnr oecurlw duriw t h e  
rainy rsuorr, to be g u f b b  @lowly wrom tba natuml. gruda (ummlly 
1 .5  to 2 % ) ,  In this w q  rainfall  penetration iato the ~ a o t  peofllr 
for UEI blJ' crops Is i n c r w e d  along r i t h  iqwowrd s a i l  came-ti~n. 
have Wan found pra~lslw by the 8c ient ia tr  of fCRISAT's F u r i l ~ [  
System PFOgrm (1977) to cempara with tba vill.ga &at. Tbra ap6ri- 
mental trsatubntr have Men mat~IP4d 6 t h  r i l l ~ w  having a S l i l 8 P  #oil 
type8 fa the ap.nnsr shown in Tabla 9.  
parisaa of the labor use War nmr technology ue adJurtoll the ICRfSAT 
Irbcar mquirmwntr tor thnkrhing to reflect tholle i n  t&e ~lllqp t l t u -  
t ion? Avarrg~ labor use both with .ad vtthout th i s  .djwtnat ~rcr pro- 
mtmtsd Bn Table 10. 
'A a u v y  ru collttuctd l a  r i s e  pwiar - o t  ~ . j - 1  of- 
dtatrict to mrk wt tbmhing llbos ~ ~ u l ~ t ~ .  lb f t  ~ l f m  .IIemtimate 
at 13 a m  haws per quiatal of  U;JLXL ~ O b u c t  lFor tEbl thrsPlb;ing of r a f ~ .  
1Eh. ertfyltaar far o m  crqm obWwl  trar Uu, rUZy. a t ~ e s  wrm u 
lFdllw In rra-brwtrrr per qwintlil: sorghum - 9;  M p m p s l -  1% 
&rrtartr - 10 u#i chickpea - 16. 
(i1)B.d plaating on r 0.6% ~rrde  with pl(.crn- 
per iraterorapp.cl witb saks la  
Drcll Vrrtl-ao&. vlrtrrah.CI. vi th 
- ( $ 1  B.6 p2ratia(: oa a 0.6s rlopo, hybrid 
u l ~ 4  i03lwcnCI by r r ~ w n t l r l  chfclcpea 
(%SIB& plumti- oa r 0.6s axow, pigwmprr 
irrtercarspp.6 witb hybrid u i t a  
W w  with 
(1) Bed plurtirq on s 0.6% rlop., hybrid 
r r i z r  follavcni by mcsqwntirl cbiakpw 
J.. ."* t-. 
4 d a'. 
V1 .* 4 
than th8 aWJu8t rd  rrsMp mq- far v8- tmbvtyt l. at 
ICJlfWTs 1rS t ~ a h i t k g  labor tr iaaludod ZB #I! ntraW i b  
(.cwrataa wt 24 prcmt mat8 W c w  we thh do .rlrtis( v i w  
t CQIPU"~ uith kurrrglUt, whtah &r muah lw8 i r tkpt toa tbn 
~abu,  tb, oru trchnaloq (r i th  trdtttmal thr-q) W i r w  abmt 
t r i c e  thr labarr prr ha thur do t5u pl~rurt mtw (1048 Ud 540 ma- 
qufrwlmt ~OUFI, reaplctlva41* 
marr witbcrut includim the ddit ionrl  labar tor thrrrblq the 
XCRf13rAT c r o p ,  tho prorplrctivr trchaoloql (trer-t XI ) #rserat*a on ur 
&varyerr tore tlun t h r  tha r~pleyaunzt p u  wt cul l t intcni l  RI thm bo 
rxirtiw r y 8 2 r r  in tba 8lmlrpw viUw,r. If wa laclu&r tlurrbSaq, the 
f igure i r  more ttm 4 t f r r a  t~iFB7 vlrrw 2P6 man-rquj-mt h w r  plrr 
b.1 X 
Zapmad treatmat 111 w u l d  mtEi1 lor8 thm twice the exi8tW 
1-r war par aat cultivated ha Srr tho Ucrcr l .  vlUqpr without tba, tkeab- 
i8qj WwtUtPt, ~ l d  %&+a times =re with tbraaUa# labor i n c l u M +  
Prar tb#e caarpwr i ro~  i t  roam c l r u  tht  even wltbout conrlborlnl; 
t h r e r h l ~ ,  tbs pmrpcrctiw t . c ~ l c q i e r  Miag rraLurtd rt ICllXUT offar 
scopla far incrawid aplqunt, xmgiag h . ~  at  l w t  b& pstcrnt in thr 
IUff soh t o  more tW IS0 pdrcClJlt id tha da8p V ~ r t f  l o b .  I n c l u d i ~  throah- 
iw, tho potwzttrl srglaymmt iwrcurr mars rrkYut ;LOQ urd mrr than 200 
percent, rwpectively . 2 
Thr srtllurtsr of rppu.aat 8urplw labor supply In ~ l r c a r r  at 
frnr r w i r ~ ~ ~ ~ t r  ubdm a wattvrsbbd-barad tachno&-, In  caqvrlraa 
with comwpondiry~ s u s p l u  elrtirrrtet un4w the pr"6-t r i l lyv aitua- 
tiou (Tabla 71, indicated row vide dltfmwnce*. ehrek d i t f e m n t m i s u u  
aors on Vertlrolr than m A l M ~ w l s .  The wltarrbbd tachnology -14 
rsrult in 7 ,  37, M4 35 p6rcantyl;e points rurplur labor per mmm or9 
AlfS$alo,  bwp Vcsrtlsolr, and aditam be* Vertiraln, re~pet lwely ,  
as ccmpard vith cotrcapandfng present rworrgo village rktuatlozzs. 
Vhm we axcluds the efFsct of tba hi@ cropping intonr$tlsa 
impllclt I n  the prompbctive ICRISAT t+chnologlts, the potent1l;l   as ploy- 
rent affcbct of  the new tlbcbnology atill ramalas rubstantial. Thir fr  
ah- by the data an labor use pQr grorr cultiv@ted ha i n  Tabken ti end 
10. L r b r  use par gross cultivated hr. without thrtahing, inclXldQd i n  
the protpctivs! technology on Alf iro l s ,  is about I6 percent l w s  than 
v i l l a # @  Labor ura i n  Urtrbubnqgls (101 versus k79 man-equimle& hwr8).  
When thrombi- i r  included, labor ure $8  9 percrat mre with dgre a w  
t a c h n ~ l o ~ y ,  On deep Vast i r ro l~ ,  the new techhoLogy requiras 398 un- 
(~QuIWILJQR~ hour@ (excluding t h r ~ l a h i w f ,  which i s  49 percent hfiCbar 
t b n  %at u r d  at pru~cat  in the Sholapar villagaa. The spuiwllsnt  
figurro vhsn thrashing labor I s  included u e  6&b nun-houra, M c h  i a  
141 prercent higher than the curr~at  Lwal, in vilh&es. In medlur-deep 
Vcrtimla without threshing, the ntu tschxlology uses 16 percunt more 
labar %h.a the  Akola v i l lqgcs ;  and 37 percent more when t h r e s h i q  i s  
inc ludmi . 
b n c c  it appcwa that,  aspcirlly oa t h e  VartisoLs, the overall 
imployrsnt-cmattng potanatial of tbe  prol~pectiw am tanchaologisr b. 
rubstustial.  However, there are likely t o  be 8- incrsaardwi in tba 
ruiabil . i ty  of rarsonal labor daaurds u s coa~equaace. TUa is gem- 
rally w i d a n t  from r caripul;iaoa o f  the CVa o t  the ~ t i s t f b j g  reasanal 
r i l l e  l a b  u t i ~ i s a t i m s  i n  Tab~a 6 ria thoU ~f the ncrw t-logfias 
f a  TabLe 10 (includiag thrsahin(). BSrceplZ tor $hi-, the CVs o f  the 







rt tr w pultilcu3u inkmwt wa m e  a t  whm rn @a- 
cmPPbJ prttao t~.-* liJ uad ( t i  ) uedu rrch r o l f  t y p  In 
Zkbh 20, t b  C V m  of the ca$linlrd qrtr am l+er tW thoam o r  m 
SDJlW%dUc); ~ w l r ~  pat t-, u o r p t  for t-t;raat Z 11 ( i , T h ~ a  
el-fgr brroawtmt- t b  c~@lllclpt.ffty that CUL miat W m  mtclt... 
po.I+ar %n t b i r  +.uonrl d.uwrda oo l r b r  timce aru tr#rhrolo(t$+r 
inroZrin# 4wc+rrd 1UDd m¶ wat8r -at ~rhwld not be w&luat.(l 
#zlS am tbs h m i a  of a lhit.6 r u y a  o f  cropping r y w t r a ,  but rhouZd 
d r l c e  u many options u fmlkble to  onable individucj, twmarr t o  
relea% tho#* ~ ~ l b k x m t i o ~ ~  ash ruit their prrt3cular 1 . b ~  anrilabill- 
ti- md carritmmntr. Unlera thir I r  bone thm r i n k  W i l l  be that tbe 
#r It.cbologr axrcorbrtar 1-P pew m d  will not be adopt.d. Tb. 
work o f  Jodh (1977) shaved that fulprlrx8 l a  there v l l l w e r  have r aulti- 
tude of  croppiag patterm wolM over Loag perlodr by trial uuJ ortor. 
Tbir w i l l  not lsui ly be chusg.6 unlorr o f  couracr a riaglr croppindl 
pattern pror+# to be 00 m r t l y  ruporior i n  prof i tabi l l ty  wid rwluction 
el rick that i t  ddrur ts r  rll Otbarr. 
c-14 the r e r s o a  arbor dirtrlbartioa of A w ~ l e  (pig 1) 
vith Ebcme o i  the aeu t e c t m o ~ ~ l p r  (pig 7, 0 )  sbowr thrra urs approxi- 
mately tbe 6- number of peak#. C a r p r m d  v i th  Dokur (Fig 2) tbr arv 
techakloay hu rlightly i,mr pm. BQVUV.~,  the uap1Ltudr of labor 
flucturtionr; v i a  the nan tecb$lrrlo(y l a  much greater than at  prs~sat 
in tbaao vil-a. Oa many wasrim lrbor reqairclllrentr; tall t o  rcrto 
also ria t h e  pmopectlre tochercology. Wtth t h  liorgbuao rmtooa tanchao- 
1- (-8 7) tha war peak wewr in  Brptrrb.r-OEtobrrr, uhrram wltb  
the p i ~ p s s / r e r t u i a  iatmcrolp (?I$ 8) tb. War p d  rr-r in July- 
August. Rrsrrrrfly in AurQpiLZI) the u jor  prJr, occurs in Ootobrs- 
krrembr. In Poh;lr tt occurs .ito Ju1Wlpr. Efcafi~ thr, Ddlr t s ~ h X O # . l  
in  ~ t i s o ~ a  w d  *in t~ p..li labor paih back into the maw-.' 
lib Dbu i. h m  i % T Z * t a  .Id 1llulS. to .tq .o mn .it- in*- 
tlan 05' DSV $rylurd tschacalog*, the labor-we plcrturc, maid cont;knu to 
ba Arrisrtd by Irrietad pad&?, T h i m  d d  not b. rzawly aa trw in 
-* 
Thf8  rcnu k, be the c u e  8v.a vtmn thr, tro vmt+rrrb+d treatmanta 
u r  ccmb1n.d uld labor w e  i r  amwad lor both (m 9 ) .  Vhrrr the 
pervat average labor mrilrbi2~ti8r prr hr in  thr t;rra v i l 4 1 ~  of 
Wlhbub~ngrr IT@ e w e 4  with the r a q u i ~ u a t r  of tbm DW t8cblLQZ01 
0 
g i s ~  i n  l"tytsr  7-9, A t  r e r r  c l n r  tbrt thrra vill brr rrjur P.m 
labor bottlsa~ckr i n  hl;r-Augu#t rrrd October. 
lbither r doubls crop (Fig 10) or aa iaticrr-crop infrrmwi Cscb- 
nology (Fig 11). or a collblnatlon of both (ria 121, oo deep Vmrtiaols. 
would alter the prerent labor-we prrctiee 13 Sbohpur usl (I"@ 3 , b )  
t o  .ore u n i ~ a ~  simp. mar* would ba a aubrtmtirl p . J r r i t h  tb. 
aav technology i n  Septarber, October, usd llwrabar due to prior 
t o  c b i c k p  aoving and the hamrtiryt and t h m h i q  of mailbet* This rouZd 
be In  contrut t o  the more or 1118 steadily riall~g labor dsayledr *or 
June t o  March axperlanced at prsrent in the Sholrgur rillyge#. Prcsreat 
average labor r'vailabili t ier In there villrgcrr woy14 be iarufiiciant to  
meet the d-d. of the new t&chrrolo(ier i n  Septmmber, Octob-, ibv..b*r, 
a d  J M ~  (Fig 10-12). 
%'he !mire-bared hprorsd ryetro  on the Irediua-bstq, V u t f  rolr 
I Fig 13-15) generally Involm 1888 labor d w i q  the late July and August  
period than i n  the ~xirtiag villqpr in Akola 5 ,  6 ) .  Ttr demand8 
for r r ) w i a g  after the onrot of the rainy reason followd by madisg of 
rainy @arson crops under the existing moppirrg patterns in tbsm vil lrgea,  
creata the labor peak i n  the Su4-Augwt perid- With the t@-lW, 
rbiny Ismuan crop are dry-rcnm i n  June prior to the onret of the mon8aos3. 
Thie i o  the main rarson for the lato4uoe Libor psak in Figutas 13 urb 14, 
Agaln the naw technology inmlvso much aora prolloaged labor paab with 
mi thFerhiag petriode for ncise trm Septwber to ewly &PC*. U k n  
the two new tsehaalogy treatmanta u s  m i n e d  crd the rrsrqge labor use 
kbol. diatribucloo ( ~ 1 1  5). Ibr pwwt & b r  ab.ni)sbUtt$ Lo the vtU- 
q p a  vtth -.tun dwp VertfreSr ravrld ka- r majar lwltrtiaa 1C1#r: 
w e  d e r  t&am aru trz?bncrlo@rr lo thr #rathr of Junrr, 8rgtllldHr, WWkrr, 
bnrbvcr, DwCt)()r, md J r a w ,  
Tab&# 8 4 w m t r r t e r  tbZ durinf rbr p e s t  tbrrr mat amm bbor 
OcJ: plrJd@ La the o i l i y * ~ ,  tbr W m t  ;Labor rurpSw prrcrzrfy~~a r m  
f r a  61 urb 79. Under the p r o r p w t i v u  teebnalegira thrrr muLd b9 oanoi4*rcl 
bly m e  d m  tor labor la the (nod peak p r i d r .  Thia npguraat curcwrc 
dmuwi vodd be r auhum 10 thO Bbo~apru deep Vertirala md arialam l a  t h ~  
W.hbdmg8r Alfirolr. I t  redm clew %hat tbr prerrpctlve vrterrhrb-burrtl 
t4~hDalo&ier b a i q  eo.lutQd a2 ICRlEAT wuld be faced with oubrtratlal 
labar bttlr)ll+ckl, p w t l c u l ~ i y  d u r i q  burrrt/thr@ahisy& poriodr. W ful 
the rnzlyrir hm been carried mat wing only mmptlraar of human Jabor ura 
per lzrctur under u i r t i a g  crgr tachnology mi wdrr thl pr~apc t lve  nw 
wrtarahrd technologism. We ham not cerrridrrrd the re2htira traplot# o f  tRa 
nsw tcchnolo~ier on une of o thw r8rowrcrr ruch u bullock power. I t  my wall 
be t b t  bottluaecka would wlna i n  u6e o f  re( l~w~:@e otbat thm h w  labor. 
Hwavsr, erluct ion of there w a u  beyond tho r c o p  o f  the pirereat paper. 
CONCLUSIONS 
W c r s t i o a  of  reglloarl varlrtlm in tbr intrarity of lstr~r utillratlon rvraalr 
t b t  thare i r  r tremmdaua aanpLc?yment-crr~ti~ng potcnntirl In exirting tan& ud 
well irrigation ryrtem i n  the Wfiso18 of pnInnUL.I fR(iia. IW taohtlolo4ier 
for the rainfad p r t i o n r  of rucb villrgrr w i l l  hve ta c m p t e  with thmr 
irrigation ryst~lu for Xabor rt rtrate$ic tiarsr i n  the cropgrcw5n(5 rruonr ,  
Bcridsr irrigation, othar factom -- X l b  tbe mtwt ud d.lrtrib'~1t101~ of rain- 
f a l l ,  the extent of rainy aad portrainy SrrrSan ctuppiarg, cropping ,F@ttam, 
the atat of mixed crompinqg, aad tb quality af irrigrtia -- 8 1 4  
iapoctrot role io da;edaiq tbc intmrity of labor ucr s The iatmrity of, 
cropp* d m  oat .rplrl. m r h  of the bilfarmce in L.bc-8 l a t w l t y  
0 b O ~ d  U Z b l b  ~iZL141$#. 
Pravioua litcrrtura rugilleats tbrt the slsc of the fanr fr utt,mll~ 
nagstlvaly ralatcd t o  the amam"tf human labor ura plar unit of  laad. 
Howwvffr, uc did not f ind such r coanfatmt relationship in t b r c  rillryhn. 
Of' a2x vilfrrgcn, un1.y three rbovbd a rignificant; nagr2ltrc relatitmahip while 
tvu vl l lqea h d  nonsigairlcult nq8t iva  relati~mbSps md one v i h v c  sbovsd 
cr eigsliricant p a l t i v e  ralatlonship. &fore drawiqgt Wthcr conclwioaa abut 
t h l a  phtnaaanon, further w l y a i a  usin$ data h.cm tbc @=and year Is phrmsb. 
Xn general, there i r  a tendency for late tam t o  -ploy s bi&r pr+ 
pclrtlcm of hired labor than do osarll tarmr in %baa v i l lq~w.  310 addition, 
there dacn atem to be $me relationship between tht propurtiag of family labor 
uocl in s villwc and ths vuiation i n  to td l  labor ure per h e c b e  acrosr tern- 
- a l z s  Rroups within the v i l l w e .  The higher the proportion oi family labor u ~ c  
In a villwc the more likely that there will be an Inverse nLst ianship btveen 
k 
rnrm l f z c  arrd tots labor uec p r  hectare. Much more re@carcbr 1s rapuircd on 
thls i s a u c  also before the explanations for difforentidi laboi use pattern# 
ocro81 blffartnt size fcrrms arc clear. 
The prcdminrmcc of caah crops (cotton) in the Akala r y i a n ,  ta4etber 
w i t h  the fsrt that almoert half Cbc fanatr~l beLong t o  castes d c h  avoid w w l  
Irabor, seem$ t o  explain the rmaLl proportion of family labor mod on laws 
there. On the other hand, the more intensive we of fanily labor in Sholapur 
and Mlhbubnwar vill~gcs Is associated with a predcmiarnct of toad-grain cropa. 
While omall famere hired proportionatel$ less labor thul did large 
farmers, the extent of labor hiring by thm is by no mews f n ~ i @ d f i ~ ~ k t .  
~ l o y i n c n t  potential for w a n e n  seamme great~~at  i n  the highly irrigated 
Alflsal wlllrrge of Dokur and in  the cotton-grwiq v i l l w c s  of the Akola 
district .  The data on hours of work rcvarl there i 6  a substantid coatribu- 
t i o n  of female Larbar in the crop agriculture of 8AT pcninrulrr I d a .  Child 
labor i r  not a maJor contributor. The coatributim of hlraai f d d  fibor to 
L O W  labor i 6  higher thm its f8mily c ~ % i ~ r p a F t  v h !  tba dllag~ 48 a 
whole is coclsi &&red. M e s  contribute & u b s t u r t i ~ J j  nore o f  the tm fd4 
labor than do fcaMLes; females contribute subrrtratkally ~KITQ of %ha total 
trrle htmr ure ir  hl@ar oa mil Warm than a 2ar(1* i M m .  Thrm 18 
a clew, poritfva mlatiorsrhip bcrtwrru ttw ptapartlon o f  hired f rclr ,  
The high poaitiw and ri,gnif'icurt correlation c~jrS-Sci rmtr ,  vorkIcll 
out MZvsaa dartni$htl,y total Arbor use and Ghr U ~ E  o f  b l ~ o d  1&b? O@ all 
t y p r  crf farms, support tbr! h y p t h * $ l ~  E b t  vvllrtionr in ckotd B ~ ~ Q O I . ~  labor 
we hrs r direct and polltivcb airfeet 0; demand far h i tad  Labar, %r rrruktrr 
rurtbm indicata the twpartancr of Jar&, fuar i n  tb g r ~ r r t l o n  a t  mploy- 
mnt oplpartunitiera in there v l l lwar.  The confflclr!ntrr o f  vuirtim of B M ~  
r o d  labor uarc pat hectare arr aimif leant ly  h l ~ h a r  un thr amall coaplrrrd to 
the large fuarr, a d  the reason inr t h i a  rsalrnna t w  be the trwcrr EFoPI #ram 6a 
the amall f l ~ m 5 .  When mre t y w r  of crow rrr cuitlvrted Lrrr VIFSOU~~ m~l~ibma, 
t h i s  gckneraily entailo r laore cmtinuour urrr o f  J.rbar v l th  lerr rrvronnl 
variability, 
The Wbubnagrr rill~sr, with AZfiaula hat! eomp.r&tivrly wrw Irrigation, 
experloaace tro to three sharp lrbor-uad peaks in a year wtth frqwat @lack  
period$, Oa the other hand, tdha 8holapur vlll&#rr, with rxontly p@#Crriay #Won 
croppiag, havt only one or t vo  a i l d  but raaruarbly p r u l o n ~ d  peak patiodm in 
J~nuluy-P~bn~ar'y while there l a  a relatlvcly lerr lrnu l.abm bsau13J. durtnl; thr 
rest or the year. In contrast ts thlr  , In Akola, wltb rolatlvhly bl@ rriaP1;1X 
md rainy asarson cropping, tbe tlrrt proLon#& pslrkr peridin ocaur la June, July, 
and August sftar which there i n  a atsrdy we of hbor up wtil February uEb 
#arch. This is lollwed by a prolon~~ed  slack. 
The proarpctivs tcchnologEiea brsityt anclurtd st, IC%SBAT offer rcopr for 
increamed cmploymtmt ccmparsd vSWl sxirtttq tsclnnarlagler, ruygipy S*sa at hut 
4 pcerr+ bore employmeat i~ tk A l r i ~ ~ l n  t o w m  than 150 pmclnrt, rorr ta ma 
iaep Vwtisola. Lf trdltional thrmhin$ rethdlr we utiliard, tbr pdrdirl 
aplgrant illcrarsg could reach 100 knd wra than 300 pcn"cmt,  rrrpWtiv+rY, 
omr, there fippoam t o  be MI i n c r ~ . .  i n  tb@ vari.bility o f  .UOOJ L.bQI 
daurd u a cwsoucnce. Excqpt for Shirrput, tb. coeff ierlaatr d rrri.tkaa caf 
tbo nw trchwloglrsr .pl. h-r thur tW8 c w t u  in  '&be ~1Uylrrr. 
Combing* tlrs two croppin#-pltt.ra tmkucwtr under .ooh mil type 
dmanrtratarr the complmantlrifiar i n  Labor-W+ pattarns af diilrvrrnvt 
crcupa, The CVr of cdinlhd ryotem l a ~ 8  tbrtl tbow Q? Uf+ 
indivf  dwl trsatmentr. Hisace tRa new technologier rhoruld not be b 
lurtd only cm the barir o f  a 1Sn;Lted r-r of  c r o p p l ~  a p t e m ,  but 
rhauld arbrack rr mamy option6 as feasible to amble ildlividml 
famara t o  rrlsct those combinations Jhlch suit their particular Zrkrr 
ava1isbilitiea snd comitaaatr. Unlesr thilr is dare, the risk rill be 
thrt the n w  tschnoloery ~xcrcerbtes lrbor prlcs and viL1 not bs cbope+d, 
It i s  clear that, given the existing avaSlsbiAiticba of 1-r i a  
thess villagee, there will be with the improved vaterabed tacbplolcqSe8 
aujor farm labor bottlsnackr i n  July-August d Octobsr a Alrxlrcllr. Orr 
deep V~rt l so l s  much bottlenecks will be in the s~ t l th r  of S e p t ~ b s r ,  
October, Novanbar, and Jmuary, while n@Uium deep Yartiaols w i l l  qwriencs 
nmjor bottleaecke in two perf ads, in Jmt rrrd SlrJa September bc, Jlrlhruy. The 
top  t k a e  Irbor-uea peak fortnightr with tba improtred trschnol~lier faced 
appargt labor deficits rrnging between a low of 0.22 percent *a Alf i so l .  
and a high of 119 percent on deep Vsrtirola. 
NO doubt such bottisneclts would generate lncrsured wep rate# aad 
carpployw~ot potantirla, which would be daairable ficm the point of  v i u  o f  
thoat relying on daily wqes for aost of their r w t m u c a .  Hawever, there 
would be adverse ef fec ts  on the t h e l i n e a r  of aperatioas critiual to  #a 
succeso or a double-cropping and/or iatercroppw tarcbnology riai~g rt 
greatly incresaad yields. This mud be ~ ~ g s ~ t s d  to  crscte d m  for
aelectiva mechmimtion of oprationr ruch IM tbmrhim. h .ZCIIIIS okerwe 
thia ia K U D L U ~ ~  village in Akola, where three 1#bchicr3, thrashen wm fat- 
ducad in 1976. ~ h c y  now tbrmh (LU of - s- and utmt - 
there urd w e  elso hired out extra8ivt3y la ~l&boring riUuge8. We we Dar 
8tudyirrg the effects of there threshers on prod~~:t ir i ty  usd ia 
order to detednr if trabe-uffs a r ~ r  be bvolvdl. 
The next 8tsp l a  this rarr+rrch will, be to ~ a m & ~ 1 3 ,  with 1Wkw alb 
of activity-uarJysir malePa, t b s  piws o f  the ilarpFord rrtwrlrh+b-bud 
t.crbmlqqiar i n  existing fumiw ry8twaa i n  m rqy s i r i k u  t o  tRrt of' 
Arifta (19?6). Ilbim u l l l  b~ b e  by & . ~ a m p a F w  the tmWm1,eagy ism 
r c t i v i t i a s  or option* i n r o l v i ~  i t r  v u i a u a  alaa+atr m atepa (For 
example new rahds, new fertiZir&rr, both tsg+thnr, s t c . ) .  Thew o u r  
them be fntradueud i a t a  activity Hair vhieb rhulrtr axiotln& Frrrinl; 
u y s t ~ u r  to datermina! d~s1rrbl .a  cburacn under r r w s  of canrtrrilat 
~ i t w t i o a s .  
Appendix Table 1. 81apZe corralution ccwfficirrrfr betvma fortnjdhtly 
total rad laird labw u t l l i u t i o a  ln s i r  SAT rililc- 
g ~ t s  in bdia. 
%he bracketed f i w a a  w percent hired labor u8a r r l u a ~  
out of  total hired labor w e  by ill farmer rarpondatr Lcr 
8 vllLa#a. 
+Significant at 5% 1e-1 of probability 
**Signif icmt at O.l$ level  of probability 
Farm-rlrr, mow - -- - ---- - 
t r b r i i i u  brae Ali Guru, 
*Signi ticant rt ~ e v a ~  o f  protmbili ty 
**GignffLcant at 5% I s v s l  of probability 
***Significant at level of probrbfltty 
+Significant at O L 5 %  l e v e l  of probability 
++Signiflcnnt rt 0.1% level o f  probability 
.I Pure-aim royg 
earl1 f.rp w-. f a 6  
Total umurl lbtrl uullul 
Villrg, availability Percept avrilrblllty Pllrcrnt 
per htuu rurplw p.r hectare rurplw 
of WCA lrbor of ICA labor 
(.wn hourr hm hourel 
- - - - - - - - -m-WI I - I I - - - - - - -C . I - -H . IU - . I - - - - -  - 
9 w . a  in pu.ntw.8 are labor wu *.lwr in man 
hours per hectare of net cultivated emm for the 
year u75-76. 
Agpl#d'kr Table 4 .  btirrtrr of PUily Labor r u r l p L u  in ma-8 of ?arm 
requirrwotr for tap t*buw p.J: la-uw P a m * .  
by ful-rim lpoupr %a o t x  SAT vl2fyLrw in X a b l r .  
IIC* tu3 
v i w  &bar avrflrbility M a r  &vallabiAlty kto*nt p.~ b m t ~ e  or 1~ BwLW me*St pa h ~ t -  o f  ICA 
for  3 fottni(Cbtr far 3 tartai&tm 8-w 
(us b u r o )  l,8&r (un burr) labor 
%gures in paranthes- urn tha tot& labor use vrlu+. 
(mm bows) for the top 3 prrk tortnightr. 
hw- I I W 1 1 0 b 1 1 4 t y  a? Win I- 1 1  L*t*..Sam Yavrruml6c 
- - - ) . - . - - - - - - - - - - - - - - - C - - - - - . - - - - - - C - - -  
?1, 
MI. b m 
U. 6s 
UI. (P1 
Ob . )I 
w. w 
*. st 
40. . YO 
as. . % 
)r). . JQ 
M 1 L EI 
E D ,  . m 
la ,  . 1s 
10 t . l# 
6, . s 
v . -  
8 1 i 1 1 0  11 1 ~ 1 1 1 4  1 ~ 1 ~  1 ? 1 a  1 s m  tr a a w  n a  1 a 1 4 I 1 P 




t l  , 
10 1 
M I  
w ,  
w q 






m .  
I * .  
10 . 





REF ERBNCT S 
b i t i n ,  Sultonl. 1978. Tkr #rfmt of Witluge Lcrbcrrrt M~hesurw! a ehe 
Fmdhi l  i c y  J: #w CFogpinq Sy~trn i~ irt$kln~ad&. w b 1 i u b . d  
M.t?c. Lhrrac'r r u k i t t c d  W t&a ~ m t w t ~ ' a P a b o a 1 ,  U a i w r i t y  of' 
PhlllpyXnat, E 1 3 ~  &or, W a b .  
WdSuur, P I K A  19Th.  nVmri&~i@nr i n  AgslcuStwrl Wwr i A Rota, n 
Sarmmkc? C%)CkticartZ: WmukZ~, 26 Nky. 
Blrkdr, R., and V .  C P F ~ O V . .  1976. "Labour UtSli&&tioa In Rlcr Froll. 
duct tan, * R~aource Puprrl do. 5 ,  C U r n ~ ~ m w a  tm 8 m M o  
qwwr* of RW RZO. ~ ~ o h t ~ ~ f l ,  13-16 Dwdlzpbur 1976, Intrnu- 
tisnal HLce Rlasslaareh Institute ( I R R I ) ,  IAJB 0&#, WUNL, 
PhIllpplnaa. 
BharrdvaJ, K. Q J k .  "Mote on krm B f  t e  and ProductlvityeH 1Edowda 
a d  R?ZigiOUz gaeklp, Rmiw ~r ~ ~ c u ~ ~ u T I ) ,  30 ~ l l f ~ h .  
Binswmger, H.P. lY'I8. Th. E w b r  of Tnwtora in 3mth ArCa r An 
Aluxl#tia;zl  Hwirw, AgriwXtur*l Dmvrlopr*clt Council (a), Iw 
York ~d Zot@rrmtional ($0p8 Reflwch Inrtituta far tbr $mi- 
Arid Trvpioa ( ICRE~AT),  Bybrsaba4, Xndir, 
Biaswmqbr, R . F t .  wd M.S. Jodha. 1978. ' h u a X  o f  fnrstructio~lr for 
Ecowmlc Iavebtightora 5a ICRSBATqr Vilt&$b Lava1 82udirr ," 
V o l .  XI, Vf Zhzp L#sl tkdC+r B m t b d ,  IIwaaber. 
B i a s v w q p ,  H.Y. ,  B.S. S&r, J-o G ,  Ftyur, anb M, ,van Oppso. 19'77. 
''~pprwch u#i Ifyptbsea for the Yillqga &rs l  $tMfrr of  t,ha 
Iatrrasrtioarrl C r a p s  R ~ ~ c b  Inrtituta far the Baal-Arid 
Tropics," l;boarional WP Id; ,  Econarico Progrlar, ICRISAT, 
CRzodrrJta, R.D., .ad M. Aaolua. 1978* "Respondrat Recrtchpriwti@n under 
V l l k y a  Level 8tubtrr of 1CaIMT - A Mote," Eco~aclcr PFO(NII, 
XCRIPUT, Hydrrabui, Indir. ( # h u ) .  
Hulummnths Ru,, Cb. 1975, T~ahneZogiGll C)umq. md Dirtribtior of G u w  in 
fndhn Agr iau lhuw,  &millan Co,  o f  India, h l h i .  
. 
Baymi, X . ,  and V.W. Ruttan. 1970, m?actor Ricas r a d  Tuc~nfcrl Chuye in 
Agricultural hvrlopent : The U.S. -4 Japan, 1880-1900an Jatmd 
~f bl i t iaa t  &ancry. 
S o h ,  Mr8* 1976. "Prelbfnuy Repart md Activiti.8 md Reuul$a from Villygc 
b v * l  EJtudlrr i n  Sari-Arid Tropicrrl ladla ba 197F76,* kOoPlorP?Lcr 
Rogrm, ICRISAT, Hydrrrbrd, India, (Mbw), April. 
J o b ,  ll.8. 1977. "Resource B u m  u a Dutcmirunt of Croppiag plttrrca ,n 
~ r h ~  kpm No. Id, Econaio Psogru, XCRISAT, Ryder.bcd, 
Xndta, 
Sodha, McS,, urd J.G. Ryan. 1975. "ICRXSAT Study of Tradiflolul SFurpiag 
& r t u  i n  the Saaal-Arid Tropics of Ladie : Work and Rahted 
Arprctr," UuoashZ  Ryrrr Ro. 8, kaaaicr  mu, ICRXSA'T, 
&yilcrab.d, Xnbia, 
Jodb., 1.8*, N. A ~ o t u j u z d  J I G *  Elym* 1977, m V S U w  St* kth060- urd 
B~lrource Badowwntr o f  the W o c t n i  V i w r , "  OaaaMtcnwrZ R p w  Ab. 
16, horrwilcs Rogrur, ICRL&RTB ByW.brd, Xndir. 
m, J . , ud Aalrocirtsa~. 1974. "Soil .ad Water Conrarmtiopp uad -t 
isl Q8krur R 0 8 ~ o l r  tor tb m - & i d  m i c a  ." P8pI1: p m % -  
ed at  the I n t m w e t a a L  tbrbhvp m Ymriy;l Q u k u ,  LB-21 l o v  1974. 
ICRISAT, Hyderabad, Xadia. 
m t r ,  B.A., .ad Aaroci#ter. W74, " W ~ p p h g  Prttwa) fat faavruiog 
sad Strbiliriqg &ricull"t uucl.ti~tl &a tbo &cl-Ar$b hr"opla8," 
PIpar pr+raaitcHf at  tbr iffibmaE4Coult Mrkrhop m &mahe QakAo, 
18-21 #or 1974.. ICRWTI  iiyder,b.d, IPbla. 
krrorn, D.W. 1967. Alr t& G t d b  aJ T)mrr W l  & p a  In; krCa W u v h w ,  
Yolr. 1-2, tart ttutr for miculturrl Rarrrrrcb, Alrrudu Bellio 
Unlvrraity, Z.rla. 
Rucrl, J.  1971. Rioa li'cmoq : A CUBU 82rdly uf Pow V i  Zlapau i n  W a t t  Aka@- 
r ia,  Univcrrlty of M r l q l r  Prerr, Kulr Luaplr. 
ban, J,c,, mi Aarociatca. 1971. "Socia-konuarfc ~spectrr o f  Agticulturr;L. 
Davalopaasnt in the S m i - k i d  Tropicr ." hpsr prarmted a t  the 
I n t e m t h Z  Uorkubp m Pm'w S ~ u t l m r ,  18-22 Ror 1974, ICY;tIE3AT, 
Qdcrabsd, India. 
Rubn, A, 1973. *)llugllnalist Explusrrtloa far plore Intaaaivcl Inbour Input l a  
llsullsr Panu : ZZlpiriec3 Vsrifl~atioa,~ &irSnanCa and PoZt$baZ 
U ~ k i ? ~ ~  2 J u ~  1973. 
Barr, A.C. 1966. "P#oustr .0d O w l l a m  W a t h  or V g t b u t  Surplus Idmr," 
JolrrroL of ~ t i t d w r l  Eamaniy, Vol. 71. 
BbrSnuotrrSL. )Irhrr. 1976. "80ar bpl~~tr o f  Labour flae fra Xa&iam &pi-- 
ture," C ~ U ~ Z O M Z  Raprr ilk. 88, Dc-t of &riculturiL 
lk?olr#icr, Cornell Ualwlrrity, Xtbrcr, Iru XorLt. 
Vy-, V,B. 196bb "~grlculturaL Zkbour in Tour ldliur Vi114peq,* Bur- 
Pate1 Uniwrnity, Valbbh V i b y u a g a r ,  ChJlrrrt, (-). 
